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The  status  of  dredging  technology  as  currently  prac¬ 
ticed  in  the  United  States  is  defined  by  investigating  the 
major  forces  acting  upon  the  process.  Areas  analyzed  in¬ 
clude  advancements  in  equipment,  new  applications  of  the 
technology,  factors  affecting  dredging  project  management, 
the  extent  and  effect  of  environmental  regulations  and  the 
status  of  both  the  Corps  of  Engineers  and  private  dredge 
fleets.  Information  was  generated  through  a  review  of  the 
literature,  correspondence  with  both  American  and  European 
dredge  suppliers  and  manufacturers  and  personal  interviews 
with  representatives  of  both  the  Federal  government  and 
private  industry. 

New  information  is  provided  which  describes  recent 
trends  in  national  dredging  activity  and  current  funding 
levels  for  federally  financed  dredging  projects.  The 
current  status  of  the  program  to  reduce  the  size  of  the 
Corps  fleet  is  also  presented. 

The  purpose  of  this  thesis  is  to  provide  a  composite 
view  of  the  dredging  process  to  the  widest  possible  audience. 
Through  analysis  of  the  current  state  of  the  art,  the  inten¬ 
tion  is  to  focus  attention  on  the  dredging  process  as  a  whole 
so  that  it  may  be  better  understood  and  more  efficiently 
utilized. 
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There  are  extremely  few  publications  which  explain  the 
technology  of  dredging  in  its  totality.  While  there  exist 
numerous  research  reports  and  articles  describing  segments 
of  the  process,  they  do  not  provide  a  composite  view  of  the 
technology  as  a  whole.  Those  individuals  wishing  to  under¬ 
stand  what  dredging  is  and  its  current  status  as  a  construc¬ 
tion  technique  are  thus  faced  with  the  difficult  requirement 
of  compiling  through  much  individual  effort  a  true  picture 
of  the  dredging  process.  This  thesis  attempts  to  fill  this 
significant  void  by  analyzing  the  major  forces  which  influence 
the  practice  of  dredging  in  America  today. 

'me  currenx  status  of  the  technology  is  defined  by  an¬ 
alyzing  the  legislative,  economic,  engineering  and  managerial 
factors  which  continue  to  affect  dredging.  The  results  of 
this  thesis  are  intended  to  augment  the  knowledge  of  the 
widest  possible  audience  while  providing  those  in  the  industry 
an  insight  into  the  most  current  developments  in  the  field. 
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1.  THE  EVOLUTION  OF  DREDGING 


1.1  THE  SIGNIFICANCE  OF  THE  PROCESS 

The  history  of  mankind  is  strongly  linked  with  water 
not  only  for  sustenance  but  also  for  purposes  that  reflect 
his  social  and  economic  progress  over  the  ages.  It  is  no 
chance  occurrence  that  civilizations  great  and  small  have 
systematically  sprung  up  along  bodies  of  water  whether  they 
be  lakes,  rivers  or  oceans.  As  societal  standards  evolved, 
use  of  water  as  something  beyond  a  life  giving  substance 
became  possible.  The  need  to  transport  raw  materials  and 
finished  goods  over  longer  and  longer  distances  became  an 
economic  necessity.  The  ability  to  move  people  and  goods 
over  water  became  crucial  as  never  before. 

As  local  economies  became  more  sophisticated,  the  size 
and  draft  of  vessels  both  increased  so  that  larger  cargoes 
could  be  moved  with  less  difficulty  and  at  a  lower  total 
cost,  but  rivers  and  harbors  were  not  all  sufficiently  deep 
to  allow  the  passage  of  these  increasingly  large  vessels. 
Shoals,  shifting  sand  bars  and  rock  outcroppings  along  what 
were  thought  to  be  a  thoroughly  passable  water  network  created 
immovable  obstacles  to  these  vessels.  Great  journeys  could  be 
prevented  merely  by  a  short  stretch  of  submerged  sand  that  may 
not  have  been  a  problem  before  or  that  may  not  even  have 
existed  before.  To  remove  these  barriers,  techniques  and 
equipment  were  developed  and  evolved  to  what  is  now  known 
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as  dredging.  Although  the  equipment  may  have  changed 
over  the  years,  the  necessity  for  the  process  has  not. 

Dredging,  in  its  simplest  terms,  "can  be  defined  as 
the  science  of  excavating  materials  which  are  sumberged 
under  water."  (1)  While  to  the  layman  this  may  seem  a 
relatively  straightforward  proposition,  it  is  nonetheless 
compounded  by  a  series  of  complicating  factors  primary 
among  which  is  the  fact  that  the  material  to  be  removed 
cannot  be  seen.  This  basic  fact  leads  to  the  obvious  con¬ 
clusion  that  locating  these  deposits  becomes  a  great  task. 
Further,  the  location  once  fixed,  can,  and  often  does,  change 
both  seasonally  and  in  response  to  short  term  phenomena 
(i.e.  storms)  and  longer  term  trends.  For  example,  land 
clearing  and  development  operations  increase  erosion  and 
subsequent  river  bottom  deposition.  The  problem  becomes 
largely  one  of  invisible  motion.  Not  many  sectors  of  civil 
engineering  must  deal  with  such  transient  and  ill  defined 
situations.  Roadbeds  can  be  clearly  fixed,  building  struc¬ 
tures  tend  not  to  move  during  construction  and  project  in¬ 
spectors  can  relatively  easily  insure  that  goals  are  being 
met.  Dredging,  however,  must  contend  with  a  greater  range  of 
problems.  Rivers  are  certainly  no  more  transparent,  weather 
still  severely  influences  the  process  and  equipment  advances 
are  infrequent  and  have  little  effect  on  the  endless  need  to 
dredge.  Dredging  has  remained  a  very  empirical  process  with 
advances  coming  slowly  over  a  long  period  of  time. 

But  is  dredging  really  that  crucial?  Is  it  worthy  of 


greater  investigation  or  research?  The  answer  for  many 
people  is  "no."  Few  individuals  including  engineers  have 
even  a  passing  knowledge  of  the  dredging  problem- although 
it  has  greater  importance  now  than  ever  before.  This  is  a 
result  of  two  major  conditions.  The  capability  which  dredging 
permits,  namely  waterborne  commerce,  is  largely  taken  for 
granted,  under-estimated  in  extent  and  assumed  to  be  a  rela¬ 
tively  problem  free  procedure.  Rarely  does  a  barge  or  passen¬ 
ger  liner  run  aground  anymore.  Simply  put,  out  of  sight  out 
of  mind. 

In  reality,  the  extent  of  waterborne  commerce  is  an 
essential,  formidable  and  growing  national  system.  "Commerce 
on  U.S.  waterways  reached  an  estimated  1.9  billion  tons  in 
1977,  some  3.6 #  higher  than  the  previous  year  and  a  new  annual 
record.  Foreign  commerce  increased  by  6.9%  over  1976  and 
accounted  for  48#  of  tonnage  carried  on  U.S.  waterways. 
Approximately  two-thirds  of  the  foreign  commerce  was  imports, 
an  increase  of  11.3#  over  the  preceding  year. .. .Inland  commerce 
accounts  for  two-thirds  of  domestic  tonnage,  coastal  transpor¬ 
tation  for  about  one  quarter,  and  Great  Lakes  the  remainder."  (2) 
This  amount  is  estimated  to  be  approximately  "16#  of  the  nation's 
tonmiles  of  intercity  cargo."  (3)  This  translates  to  35° 
billion  ton  miles  annually  or  about  7  ton  miles  per  capita.  (4) 
But  the  key  to  this  method  of  transport  is  its  economic  attrac¬ 
tiveness.  Cargo  is  carried  at  an  average  cost  of  only  3  mils 
per  ton  mile.  (5)  The  economic  benefits  of  waterborne 
commerce  are  most  clearly  reflected  at  choke  points  along 
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the  system  such  as  at  major  ports.  For  example,  the  econ¬ 
omy  of  New  Orleans  is  greatly  influenced  by  the  level  of 
activity  at  its  port.  "The  chain  of  events  that  start 
when  cargo  lands  at  that  port  finally  results  in  the  em¬ 
ployment  of  37,000  people,  $7  million  in  city  taxes,  $19 
million  in  state  taxes,  $256  million  in  port  related  income, 
and  a  total  economic  impact  on  Louisiana  of  $1.8  billion 
a  year."  (6) 

Another  major  factor  that  elevates  waterborne  commerce 
to  a  higher  nationally  strategic  level  is  the  fact  that  over 
5096  of  the  waterborne  freight  is  energy  related — either  coal 
or  petroleum  products.  (7)  In  this  age  of  greater  energy 
sensitivity,  maintaining  in  operation  an  inexpensive  "pipeline" 
is  without  question  a  national  imperative.  America  is  cer¬ 
tainly  not  unusual  in  its  deoendence  on  waterborne  transport. 
Europe  has  traditionally  maximized  its  use  of  natural  and 
man-made  water  networks.  Figure  1  clearly  depicts  the  great 
reliance  placed  on  Europe's  great  inland  water  network. 

Figure  1.1 1  European  Traffic  Analysis  (current  as  of  1973)  (8) 
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In  America,  the  task  of  maintaining  the  nation's  water¬ 
ways  through  dredging  has  almost  entirely  fallen  to  the 
U.S.  Army  Corps  of  Engineers.  It  now  is  charged  with  main¬ 
taining  over  19*000  miles  of  navigable  waterways  and  1,000 
harbors.  While  meeting  this  challenge,  the  Corps  annually 
moves  approximately  380,000,000  cubic  yards  of  material  at 
an  annual  cost  of  over  $150,000,000.  "If  it  were  all  placed 
on  land,  this  amount  of  material  would  cover  the  entire  state 
of  Delaware  to  a  depth  of  1  meter  in  15  years."  (9)  The  Corps 
estimates  that  in  the  years  1973-1984,  an  additional  3  billion 
cubic  yards  will  have  to  be  moved  just  to  maintain  the  existing 
waterways.  (10) 

The  general  lack  of  knowledge  concerning  this  prodigious 
effort  and  the  technology  behind  it  is  compounded  by  a  per¬ 
vasive  attitude  within  the  private  sector  of  the  industry. 
Dredging  has  been  stifled  to  a  degree  by  the  reluctance  of 
those  in  the  industry  to  both  educate  those  outside  of  their 
close  fraternity  and  transfer  knowledge  within  their  ranks. 

It  has  been  said,  "the  dredging  pioneers  were  interested  in 
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the  practicable  aspects  of  making  money,  not  academics."  (11) 
This  approach  continues  today  with  only  a  moderate  degree 
of  improvement.  The  great  mass  of  society  including 
engineers  and  government  officials  are  insufficiently  aware 
of  what  dredging  is  and  where  it  is  going.  Only  in  recent 
years  did  the  dredging  industry  even  start  to  talk  among 
itself  in  order  to  improve  the  common  level  of  operation. 

A  turning  point  in  the  dissemination  of  dredging  in¬ 
formation  occurred  in  1967  when  John  Huston,  a  noted  dredging 
expert,  indicted  the  dredging  community  for  its  clannish 
attitude.  An  excerpt  of  his  comments  focuses  on  the  problem i 

On  the  premise  that  a  profession  is  known  by 
its  literature,  dredging  might  well  be  elim¬ 
inated.  Its  literature  is  almost  nil.  In 
general,  those  who  are  familiar  with  dredging 
are  not  inclined  or  motivated  to  write  about 
it.  Those  who  do  are  few.  To  the  best  know¬ 
ledge  of  this  writer  the  only  useful,  avail¬ 
able  literature  that  has  originated  in  the 
United  States  over  the  past  10  of  20  years, 
other  than  that  of  manufacturers  and  the 
U.S.  Government,  can  be  credited  to  three  or 
four  individuals,  at  most.  Without  their 
efforts,  the  available  literature  of  United 
States  dredging  would  be  practically  zero. 

The  dredging  industry  is,  compared  with 
similar  sized  industries,  near  the  bottom 
of  the  list  in  time,  effort,  and  money  de¬ 
voted  to  research,  and  the  dissemination  of 
the  information  obtained,  is  sorely  needed.... 
Certainly  not  the  least  of  our  needs  is  a 
climate  of  public  discussion.  Rather  than 
the  existing  hodgepodge  of  unrelated  infor¬ 
mation,  the  dredging  industry  needs  a  broad 
firm  base  on  which  can  be  built  a  literature 
for  the  profession.  (12) 


Since  the  article  quoted  above  was  written,  the  dredging 
industry  ha3  responded  to  a  greater  degree  than  ever  before. 
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The  esoteric  nature  of  dredging  remains,  however,  with  few 
publications  giving  a  broad  yet  definitive  explanation  of 
what  dredging  is  and  the  current  state  of  the  art. 

The  intent  of  this  thesis  is,  therefore,  to  bridge 
this  informational  gap  by  describing  the  dredging  process 
and  its  integral  parts.  Further,  the  current  state  of  the 
technology  will  be  defined  by  investigating  various  advancer* 
ments  within  dredging.  The  intention  is  to  provide  infor¬ 
mation  to  benefit  the  widest  audience.  To  accomplish  this 
goal  most  segments  of  the  field  have  been  treated. 


1.2  HISTORY  OF  DREDGING 

No  one  knows  who  built  the  first  dredge  although  some 
accounts  ascribe  its  genesis  to  the  ancient  cultures  of  the  Mid¬ 
east.  The  Summerian  city  of  Ur  was  founded  5,000  years  ago  on 
dry  land  surrounded  by  marshes  which  were,  over  time,  converted 
through  drainage  and  diking  into  fertile  land.  Similar  examples 
can  be  found  in  the  predecessor  to  the  Suez  Canal,  constructed 
by  ancient  Egypt  about  600  BC,  and  the  1,000  mile  long  Grand 
Canal  from  Hangchow  to  Peking  completed  by  Kublai  Khan  about 
1289  AD.  These  projects  proved  that  man  could  substantially 
alter  the  original  configuration  of  his  environment  and  in¬ 
spired  future  generations  to  carry  on  the  constructive  process. 

Dredges  as  mechanical  tools  first  surfaced  in  rudimentary 
form  in  Western  Europe.  The  "Bag  and  Dipper"  was  the  first 
commonly  recognized  dredge.  Although  its  first  use  went  un- 
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recorded,  it  was  probably  in  use  prior  to  the  15th  century. 

It  was  nothing  more  than  a  barge  with  a  long  pole  attached 
to  a  hinge  mechanism.  On  the  end  of  the  pole  was  a  large 
bag  used  to  dip  into  the  bottom  of  the  river.  Men  on  board 
the  boat  swung  this  large  spoon  down  into  the  muck  than 
back  up  to  the  surface  where  its  contents  were  dumped  on 
board  the  boat.  Once  the  barge  was  full,  it  was  pulled  by 
ropes  to  the  shore  where  its  contents  were  unloaded  by  hand. 
This  crude  and  cumbersome  operation  was  repeated  until  the 
desired  results  were  achieved, 

A  conceptual  advancement  of  considerable  insight  re¬ 
sulted  in  allowing  the  moving  water  itself  to  carry  away 
the  deposits.  In  1435*  the  Dutch  introduced  a  new  dredging 
vessel  called  the  Water  Harrow  for  use  near  the  town  of 
Middleburg.  This  was  essentially  a  sail  powered  boat  that 
had  a  series  of  blade-like  projections  on  its  hull  that  were 
pulled  through  the  deposits  by  the  motion  of  the  vessel.  The 
dragging  blades  caused  the  material  on  the  bottom  to  go  into 
suspension.  They  were  then  carried  off  by  prevailing  currents. 

A  further  innovation  occurred  in  Holland  around  1600 
when  the  Dutch  invented  the  "Mud  Mill."  This  vessel  incor¬ 
porated  a  series  of  buckets  on  an  endless  chain  loop  that  dug 
into  the  deposits,  carried  them  above  water  level  and  dumped 
them  into  the  vessels  hold.  While  the  Mud  Mill  was  initially 
manpowered,  the  introduction  of  horses  on  board  to  increase 
the  digging  power,  later  made  this  dredge  one  of  the  most 
productive  achievements  to  date.  It  could  supposedly  pro- 
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duce  up  to  400  tons  of  material  a  day  to  a  depth  of  15 
feet.  With  the  Mud  Mill,  dredges  were  no  longer  dependent 
upon  winds  and  currents  for  dredging  action  and  led  to  a 
much  greater  degrde  of  reliability. 

These  primitive  dredges  were  all  eclipsed  once  the  age 
of  steam  powered  vessels  emerged  but  the  underlying  concepts 
of  these  original  dredges  are  essentially  unchanged  to  this 
date.  The  Bag  and  Dipper  and  the  Mud  Mill  were  the  progeni¬ 
tors  of  what  are  now  called  mechanical  dredges.  Their  suc¬ 
cessors'  digging  action  is  now  more  greatly  optimized  but 
still  reflects  the  idea  of  physically  moving  the  sediments 
either  with  buckets  or  clamshells.  The  Water  Harrow  led  to 
the  other  main  form  of  dredging  now  referred  to  as  hydraulic 
dredging.  Where  before  the  action  of  the  local  currents  were 
•relied  upon  t.n  transport  suspended  solids,  their  modern 
counterparts  utilize  powerful  on  board  pumps  to  create  arti¬ 
ficial  "currents"  which  can  carry  suspended  solids  through 
steel  pipes  over  great  distances.  Nonetheless,  the  concept 
of  moving  solids  in  slurry  form  is  the  same. 


1.3  CURRENT  EQUIPMENT  PROFILE 
As  previously  stated,  dredging  advancements  have  followed 
two  separate  yet  related  paths.  Mechanical  dredges  and  hy¬ 
draulic  dredges  both  accomplish  the  same  goal  of  removing 
submerged  deposits  but  do  so  through  two  different  methods. 
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Neither  can  be  placed  subordinate  to  the  other  since  their 
usefulness  and  characteristics  are  suited  to  different  types 
of  situations.  The  hydraulic  technique  has,  however,  be¬ 
come  the  most  prevalent  due  to  its  wide  applicability  and 
impressive  capacity  to  move  greater  amounts  of  material 
over  longer  distances.  Mechanical  dredges  will  remain  with 
us  due  to  their  usefulness  in  certain  types  of  operations. 


1.3.1  Mechanical  Dredges.  These  types  of  vessels  rely 
upon  the  digging  action  of  either  a  bucket,  dragline  or 
clamshell  which  burrows  into  the  material  to  be  removed. 

The  major  strength  of  these  types  of  dredges  evolves  from 
their  relative  precision  in  the  excavating  process.  They 
can  more  precisely  excavate  around  obstructions  ^urv. 
piles  or  rock  ledges  and  can  provide  greater  accuracy  when 
specific  job  limits  are  set.  Because  of  their  basic  design, 
they  move  the  material  without  greatly  changing  its  in  situ 
density.  This  permits  moving  more  material  in  less  barges 
since  the  sediments  are  not  expanded  iin  volume  as  results 
from  hydraulic  dredge  operations.  An  additional  benefit  of 
mechanical  dredges  has  only  recently  been  appreciated.  The 
imposition  of  environmental  regulations  upon  dredging  has, 
among  other  things,  placed  a  premium  on  minimizing  turbidity 
levels  during  dredge  operations.  Since  mechanical  dredges 
remove  deposits  with  a  minimum  of  agitation,  the  resultant 
decreased  turbidity  levels  has  made  them  more  attractive  in 
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some  instances.  Mechanical  dredges  do  suffer  from  two  major 
drawbacks  that  have  limited  their  popularity.  Since  they  do 
not  continuously  transport  dredged  material  their  productivity 
is  lower  than  other  types  of  dredges.  They  are  also  more 
greatly  affected  by  wave  action  and  swell  conditions.  Their 
use  is  therefore  restricted  to  areas  of  calmer  water. 

The  dipper  or  bucket  dredge  is  really  nothing  more 
than  a  floating  power  shovel.  (See  Figure  1.4)  Its  bucket 
is  placed  on  the  end  of  a  long  boom  which  is  lowered  into  the 
water,  filled  with  material  and  returned  to  the  surface  where 
it  is  dumped  into  a  waiting  barge.  Digging  depths  up  to  158 
feet  below  water  level  have  been  reached  in  projects  in 
Malaysia.  More  typical  dipper  dredge  depths  are  up  to  40  feet 
with  an  average  bucket  size  of  13  cubic  yards.  Average  hourly 
outputs  are  around  300-400  cubic  yards.  Since  the  bucket  is 
on  a  rigid  boom,  wave  action  is  especially  serious  for  this 
type  of  mechanical  dredge. 

Dragline  dredge  operations  are  basically  similar  to 
dipper  dredges  but  as  a  result  of  their  design  have  different 
applications.  Dragline  dredges  require  greater  operating  area 
due  to  the  fact  that  the  dragline  is  cast  a  considerable  dis¬ 
tance  out  beyond  the  end  of  the  boom.  The  dragline  is  then 
pulled  back  to  the  dredge’s  bow  in  long  straight  paths.  This 
leads  to  greater  usefulness  when  horizontal  beds  of  material 
are  to  be  removed  such  as  in  submerged  strip  mining  operations. 

The  clamshell  dredge  is  another  floating  application  of 
a  land-based  excavator.  The  clamshell  is  a  split  bucket 


.  r 


12 


suspended  on  the  end  of  a  cable.  The  digging  action  re¬ 
sults  from  the  free-fall  of  the  clamshell  to  the  bottom. 
Digging  precision  is  high  but  its  use  is  not  as  affected 
by  wave  action  as  are  other  types  of  mechanical  dredges. 

The  last  significant  type  of  mechanical  dredge  is  now 
largely  found  only  in  Europe.  The  chain  bucket  dredge 
(Figure  1.5)  provides  a  continuous  flow  of  material.  The 
output  of  this  type  is  the  highest  of  all  mechanical  dredges 
but  is  limited  in  use  due  to  sensitivity  to  wave  action. 


1.3.2  Hydraulic  Dredges.  Modern  hydraulic  dredges  rely 
upon  the  basic  principle  of  converting  bottom  deposits  into 
a  water/solid  slurry.  The  action  of  on  board  pumps  then  trans¬ 
ports  this  mixture  away  from  the  project  site  through  floating 
steel  pipes.  It  is  in  this  sector  of  dredging  that  the  greatest 
advances  have  occurred.  Hydraulic  dredges  are  of  four  main 
categories  1 

1.  cutterhead  dredges 

2.  dustpan  dredges 

3.  hopper  dredges 

4.  sidecast  dredges 

Each  of  them  converts  sediments  into  pumpable  slurries 
but  since  each  evolved  in  response  to  a  different  need,  their 
outward  appearance  differs  significantly.  Their  versatility 
coupled  with  their  impressive  productivity  has  made  them  the 
most  widely  utilized  dredges  in  the  world  today. 


1.3.2. 1  Cutterhead  Dredges.  This  sector  of  the  dredging 
family  is  the  most  common  of  all  dredges.  Its  operation 
and  use  is  therefore  worthy  of  further  analysis.  The  first 
dredge  of  this  type  was  originated  by  the  French  hydraulician 
Bazin  in  1836.  The  exact  mathematics  of  slurry  transport  was 
ill  defined  initially  with  advances  in  knowledge  occurring 
only  slowly.  By  the  1870s,  sufficient  progress  was  made  so 
that  dredges  of  this  type  have  changed  little  over  the  past 
century. 

The  main  parts  of  a  cutter  head  dredge  are  reproduced 
in  Figure  1.2.  The  cutter  head  is  a  series  of  steel  blades 
or  points  mounted  on  a  circular  frame.  The  revolving  cutter's 
job  is  to  loosen  bottom  material  that  may  be  compacted  or 
naturally  difficult  to  excavate  (clays  or  even  rocks).  The 
cutter  is  attached  to  the  end  of  the  ladder  which  swings  in 
a  vertical  plane  around  a  hinge  on  the  bow  of  the  dredge.  The 
cutter  head  rotates  at  the  end  of  a  long  shaft  mounted  on  the 
ladder.  The  shaft  is  driven  by  a  motor  usually  mounted  on  the 
bow.  Typical  cutter  heads  rotate  from  5  to  40  RPM  with  applied 
power  levels  up  to  3»000  horsepower  being  common. 

The  action  of  the  cutter  loosens  the  material  which  then 
travels  by  suction  up  a  pipeline  also  attached  to  the  ladder. 
The  suction  is  produced  by  a  diesel,  steam  or  diesel-electric 
powered  pump  usually  located  in  the  middle  of  the  dredge. 
(Figure  1.6)  Small  pumps  are  of  the  order  250-35°  horsepower 
with  800-9°°  RPM.  Intermediate  dredges  are  usually  around 
4,000-7,000  hp  and  5°0  RPM  while  the  largest  dredges  of  this 
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Figure  1.3:  Dredge  Movement  and  Spud  Operation  (14) 
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kind  have  pumps  rated  at  10,000  hp  with  speeds  up  to  300  RPI{ 
as  a  maximum. 

The  main  engine  of  the  dredge  is  used  for  propulsion 
and  to  drive  the  main  pump.  At  the  stern  of  the  dredge  are 
two  long  vertical  steel  poles  called  spuds.  These  poles  are 
dropped  by  gravity  into  the  river  bottom  and  are  used  to 
position  and  move  the  dredge  during  operation.  Spuds  are 
usually  cast  iron  or  built  up  steel  plate  and  vary  from 
2  to  3  feet  in  diameter.  Spuds  up  to  100  feet  in  length  are 
common.  In  very  deep  water  or  where  the  spuds  provide  in¬ 
sufficient  strength  to  anchor  the  vessel,  additional  anchors 
are  used.  Also  at  the  stern  of  the  vessel  is  a  steel  pipeline 
floating  on  pontoons.  This  pipeline  carries  the  dredged 
material  directly  from  the  main  pump  to  the  disposal  area 
under  a  variable  pressure.  It  is  the  diameter  of  this  pipe 
that  is  normally  used  to  classify  the  cutter  head  dredge  as  a 
whole i  i.e.  a  30  inch  dredge.  The  discharge  pipe  can  vary  from 
6  to  30  inches  in  diameter  and  can  easily  be  up  to  2,000  feet 
long  or  more.  Both  of  these  critical  dimensions  are  based 
solely  on  the  capacity  of  the  main  pump.  The  pipe  can  be  con¬ 
nected  in  sections  that  extend  from  the  dredge  to  the  river 
bank  or  diked  area  for  material  disposal.  Thus,  barges  are 
not  used  with  cutter  head  dredges  unless  the  disposal  site  is 
either  beyond  the  pumping  range  of  the  dredge,  local  river  con¬ 
ditions  prevent  the  use  of  pipelines  such  as  excessive  traffic, 
or  the  material  is  being  reclaimed  for  productive  use.  The 
discharge  line  is  normally  connected  in  a  long  arc  to  the 
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disposal  site  so  that  additional  sections  are  not  con¬ 
stantly  being  added  as  the  dredge  moves  forward.  This  fre¬ 
quently  results  in  creating  an  obstacle  in  the  channel  to 
normal  ship  and  barge  .traffic.  Quick  disconnect  couplings 
within  the  pipeline  allow  the  passage  of  river  traffic  with 
little  down  time. 

All  of  the  operations  of  the  dredge  are  controlled  from 
the  leverhouse  where  the  leverman  can  control  main  pump  speed, 
spud  operation,  anchor  winches  and  cutter  speed  and  placement. 
(Figure  1.7) 

Cutter  head  dredges  are  moved  along  their  intended  course 
along  a  series  of  swings  pivoting  on  one  of  the  spuds  as 
shown  in  Figure  1.3.  After  the  dredge  is  towed  or  is  self- 
propelled  to  the  jobsite,  it  is  initially  positioned  by  a 
series  of  anchors  forward  of  the  dredge  and  to  either  side  of 
the  channel  to  be  dredged.  These  anchors  are  placed  either 
by  auxiliary  boats  or  are  dropped  from  long  arms  extending 
out  from  the  dredge's  bow.  The  leverman  then  drops  one  of  the 
spuds  and  keeps  the  other  one  up.  He  then  lowers  the  ladder  to 
the  bottom  and  begins  dredging.  The  leverman  then  pulls  ten¬ 
sion  on  the  starboard  side  winch  and  swings  the  entire  dredge 
to  the  right.  Once  he  has  reached  the  far  right  limit  of  the 
intended  channel,  he  drops  the  other  spud  and  raises  the  first 
one.  He  has  now  completed  what  is  referred  to  as  a  "set"  in 
dredging  parlance.  He  now  slacks  off  on  the  starboard  winch 
and  exerts  tension  on  the  other  anchor  on  the  opposite  side 
of  the  channel.  The  entire  dredge  slowly  moves  through  an 
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arc  to  the  left.  Throughout  this  process,  material  is  being 
sucked  up  from  the  bottom  and  discharged  out  the  pipe  on 
the  stern. 

This  slow  swinging  motion  between  the  limits  of  the 
channel  continues  forward  in  a  lumbering  fashion  with  an¬ 
chors  being  repositioned  forward  as  required.  Channel 
widths  up  to  300  feet  are  commonly  dredged  using  this  tech¬ 
nique.  (See  Figure  1.8) 

1.3 .2. 2  Hopper  Dredges.  A  separate  but  similar  type  of 
hydraulic  dredge  is  referred  to  as  the  hopper  dredge. 

(Figure  1.9)  This  is  a  vessel  that  operates  under  the  same 
suction  system  as  all  hydraulic  dredges  but  differs  in  three 
major  aspects.  First,  it  is  an  open  water  vessel  that  can 
operate  in  seas  with  consiaerable  wave  height  (commonly  up 
to  six  foot  swells).  Second,'  a  cutter  head  is  not  used.  In¬ 
stead,  the  ladder  is  mounted  on  the  side  of  the  vessel  and 
trails  along  the  bottom.  The  weight  of  the  ladder  and  the 
motion  of  the  ship  drag  the  input  head  through  the  deposits. 
This  obviously  limits  the  type  of  material  a  hopper  dredge 
can  remove.  The  name  itself  implies  the  third  major  dis¬ 
tinction.  Hopper  dredges  suck  the  material  onboard  where  it 
is  temporarily  stored  in  the  ship's  hold  or  hopper  as  it  is 
called.  Once  full,  the  dredge  moves  to  an  approved  dumping 
site  where  it  opens  submerged  doors  and  releases  its  load. 
Some  hopper  dredges  have  the  ability  to  pump  their  contents 
short  to  medium  distances. 
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1.3 .2.3  Dustpan  Dredges.  The  dustpan  dredge  has  all  the 
attributes  of  the  common  cutter  head  dredge  except  that  it 
is  designed  to  excavate  only  sands  or  silts.  Because  of 
this,  there  is  no  need  of  a  cutter  head  since  the  materials 
are  not  consolidated.  The  end  of  the  ladder  has  a  large  wide 
opening  (which  looks  like  an  oversized  dustpan).  The  opera¬ 
tion  of  dusfpan  dredges  is  the  same  as  cutter  head  dredges. 
This  type  of  dredge  is  most  common  along  the  Mississippi 
River  where  sand/silt  deposits  are  so  common.  Because  of 
their  limited  usefulness,  they  are  limited  in  number. 

1.3»2.4  Sidecast  Dredges.  Sidecast  dredges  are  most  similar 
to  hopper  dredges.  They  are  essentially  the  same  except  that 
sidecast  dredges  are  unable  to  store  their  material  onboard. 
This  is  not  a  limitation  since  sidecast  dredges  are  designed 
with  the  intention  of  merely  excavating  the  bottom  and  immedi¬ 
ately  discharging  the  material  at  right  angles  to  and  beyond 
the  limits  of  the  channel.  Because  of  this,  sidecast  dredges 
are  most  commonly  used  for  maintenance  dredging  of  existing 
channels  where  dredged  quantities  are  limited.  The  obvious 
turbidity  created  by  this  method  does  pose  some  environ¬ 
mental  problems. 
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Figure  1.6: 
Dredge  Pumps 
(17) 
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Cutterhead  Dredge  and  Discharge 


2„  IMPROVEMENTS  TO  DREDGING  EQUIPMENT 


2.1  INTRODUCTION 

Dredging  is  an  equipment  intensive  and  high  capital 
investment  technology  which  embraces  a  wide  range  of 
scientific  disciplines.  Most  significantly,  dredging 
relies  greatly  upon  the  science  of  rheology  since  the  trans¬ 
port  of  material  in  a  slurry  form  is  the  basic  technique 
relied  upon  to  most  frequently  accomplish  the  task.  Be*- 
cause  of  the  lack  of  research  into  the  hydraulic  transport 
of  slurries,  most  of  the  advancements  made  in  dredging  have 
resulted  from  a  trial  and  error  approach.  Therefore,  most 
improvements  have  evolved  from  the  jobsite  and  not  the  labor¬ 
atory.  This  less  than  structured  approach  to  dredge  moderni¬ 
zation  is  increasingly  being  recognized  as  a  detrimental 

process  by  many  elements  of  the  profession  with  greatest 
$ 

pressure  for  change  emanating  from  academia  and  some  of  the 
larger  dredge  manufacturers.  Impeding  the  change  is  the  fact 
that  many  dredge  operators  are  either  unconvinced  or  unaware 
of  their  ability  to  further  optimize  their  on  site  levels  of 
efficiency.  Simply  stated,  "if  we  are  to  move  the  industry 
out  of  its  extended,  uneconomic  trial  and  error  period,  into 
the  modern  and  profitable  age  of  science,  we  must  understand 
and  apply  the  physical  and  immutable  principles  of  dredging."  (21 

f 

j 
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The  greatest  hindrance  to  achieving  this  goal  is  the 
fact  that  dredge  operators  are  not  hydraulicians  but  profit 
motivated  businessmen.  While  these  two  characteristics .>are 
not  necessarily  mutually  exclusive,  it  is  rare  to  find  both 
attributes  in  the  common  dredge  operator.  This  has  led  to 
the  typical  attitude  of  most  dredgers  in  which  short  range 
profitability  concerns  replace  modernization  of  the  tech¬ 
nology  as  the  primary  issue. 

It  has  not  been  until  recently  that  scientific  studies 
have  been  made  into  the  dredging  process  with  an  eye  towards 
improving  the  operating  efficiency  of  the  dredge.  It  is  not 
the  intention  here  to  present  a  detailed  summary  of  the  latest 
rheology  research  or  the  new  accomplishments  in  mathematical 
modelling  of  the  dredging  process.  Recent  additions  to  the 
literature  adequately  explain  these  new  theoretical  techniques. 
Similarly,  the  efficiency  of  the  dredging  process  has  also 
benefited  from  improvements  in  many  areas  of  mechanical  de¬ 
sign  of  dredge  component  systems.  Discrete  areas  of  mechanical 
evolution  have  occurred  in  discharge  lines  and  couplings., 
hydrualic,  power,  propulsion  and  electrical  systems  and  an¬ 
choring  devices  to  name  only  a  few.  Their  application  to 
dredge  plant  has  elevated  the  modernity  of  dredges  but  does 
not  alter  dredge  efficiency  except  in  a  peripheral  way. 

There  are,  however,  a  limited  number  of  advances  in  dredging 
equipment  which  significantly  upgrade  the  capabilities  of  the 
industry.  This  chapter  will  explain  the  significance  of  these 
fundamental  improvements  and  their  ability  to  alter  the  pro- 
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ductive  capacity  and/or  operating  efficiency  of  dredge  plant. 


2.2  DREDGE  COMPONENTS 

2.2.1  Dredge  Pumps.  The  onboard  centrifugal  dredge  pump  is 
rightfully  referred  to  as  the  heart  of  the  dredge.  Its 
capabilities  and  limitations  define  the  properties  of  the 
system  as  a  whole.  Because  of  this,  a  great  degree  of  research 
into  pump  design  is  currently  underway.  The  basics  of  the 
pump's  operation  are  worthy  of  review  if  for  no  other  reason 
than  to  illuminate  the  three  major  variables  which  limit  a 
dredge's  capacity. 

The  pump  is  most  commonly  mounted  in  the  center  of  the 
dredge  hull  at  or  slightly  below  water  level.  Normally,  a 
diesel  motor  applies  horsepower  to  the  pump  and  rotates  the 
internal  vanes  of  the  pump.  Through  this  rotation,  a  partial 
vacuum  is  created  in  the  pump  casing  which  induces  the  slurry 
to  flow  into  the  system.  If  perfection  was  achievable,  a 
35  foot  tall  column  of  water  could  be  raised  by  this  vacuum. 
Since  the  pump  cannot  create  a  perfect  vacuum  it  is  normally 
limited  to  creating  a  sufficient  vacuum  to  elevate  a  column 
of  water  30  feet  in  height.  This  upper  limit  is  a  result  of 
the  fact  that  the  barometric  pressure  of  the  atmosphere  acting 
on  the  free  water  surface  is  the  sole  force  which  moves  the 
slurry  up  the  intake  pipe  to  the  pump  itself.  The  pump  then 
creates  a  positive  pressure  on  the  pump  casing  contents, 


27 

raising  the  slurry  velocity  and  forcing  it  through  the 
discharge  pipeline.  The  pump  would  then  appear  to  be 
limited  to  a  theoretical  digging  depth  of  35  feet  or  a  prac¬ 
tical  limit  of  30  feet. 

The  apparent  30  foot  digging  depth  (D.D.)  limit  is  fur¬ 
ther  reduced  by  a  series  of  factors  which  also  act  within  the 
intake  suction  line.  Among  these  are  the  flow  related  entrance 
loss,  friction  loss  and  velocity  head  factors.  These  are 
primarily  related  to  the  design  of  the  system  but  are  rarely 
avoidable  in  their  effect  on  diminishing  slurry  flow.  These 
are  accompanied  by  the  factor  referred  to  as  specific  gravity 
head  (hgg)  which  is  the  force  required  to  lift  the  solids 
within  the  slurry  from  the  channel  bottom  to  the  pump  casing. 
Mathematically,  it  can  be  expressed  as, 

hsg  =  D.D.  (specific  gravityslurry-specific  gravity^) 

(22) 

Experience  has  shown  that  during  sand  dredging  operations, 
greatest  efficiency  occurs  at  a  slurry  specific  gravity  of  1.5. 
(23)  From  the  above  equation,  hgg  then  equates  to  .5  D.D. 

Thus,  at  a  30  foot  digging  depth,  15  feet  of  pump  induced  head 
is  required  to  simply  move  the  solids  up  to  the  pump.  This 
leaves  only  15  feet  of  head  to  overcome  the  other  inhibiting 
factors  occurring  at  the  intake  pipe.  This  does  not  mean  that 
below  a  digging  depth  of  30  feet  no  slurry  can  be  moved.  At 
60  feet  for  example,  h__  is  30  feet  of  the  entire  head  pro- 
duced  by  the  pump  with  no  residual  head  to  overcome  the  other 
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loss  factors.  This  is  obviated  by  decreasing  the  specific 
gravity  of  the  slurry  so  that  li  is  less  than  .5  D.D.  In 

SB 

other  words,  the  dredger  decreases  the  density  of  slurry 
(decreases  solids  output)  at  greater  depths  to  continue  the 
dredging  process.  This  results  in  an  economic  limitation  to 
dredging  depth  and  is  referred  to  as  the  barometric  limitation. 

The  second  major  factor  which  impinges  upon  the  produc¬ 
tivity  of  a  given  pump  is  the  effect  known  as  cavitation.  This 
phenomenon  is  induced  by  the  motion  of  a  solid  as  it  passes 
through  a  liquid  medium.  In  the  case  of  dredging,  the  rotating 
impeller  vanes  within  the  pump  move  through  the  incoming  slurry 
at  variable  rates  of  speed  based  on  applied  horsepower.  If  the 
vanes  move  through  the  slurry  at  too  high  a  speed,  the  slurry 
cannot  move  fast  enough  into  the  displaced  volume.  This 
creation  of  cavities  (thus,  cavitation)  leads  tc  serious  de¬ 
creases  in  pump  output  by  drastically  reducing  pump  head. 

Since  the  speed  of  the  impeller  vanes  reflects  the  applied 
horsepower  on  the  pump,  this  second  major  limitation  to  pump 
productivity  is  also  referred  to  as  the  horsepower  limitation. 
To  gain  maximum  productivity,  most  dredges  are  operated  at 
conditions  of  impending  cavitation.  The  quantification  of 
this  limit  is  now  being  attempted.  Currently,  dredge  operators 
determine  cavitation  limits  by  noting  the  diminution  of  pro¬ 
ductivity  or  the  more  immediate  effects  of  cavitation  such 
as  loud  banging  inside  the  pump  casing. 

The  third  and  final  major  limitation  on  pump  productivity 
also  relates  to  the  applied  horsepower  but  in  a  different 
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respect.  The  slurry  flowing  through  the  discharge  line 
must  be  maintained  at  a  sufficiently  high  velocity  so  that 
the  solids  stay  in  suspension  or  else  line  plugging  will 
occur.  Since  the  critical  slurry  velocity  varies  with  re¬ 
spect  to  the  density  of  the  mixture,  with  longer  pipeline 
lengths  either  velocity  must  be  initially  higher  or  the  density 
of  the  slurry  must  be  decreased.  Thus  cavitation  effects  and 
slurry  velocity  requirements  are  maximized  in  operations  re¬ 
quiring  long  discharge  pipe  lengths. 

By  combining  these  three  limitations,  the  output  of  a 
given  dredge  pump  versus  discharge  length  of  a  given  dredge 
pump  can  be  graphically  represented.  These  are  referred  to  as 
production  charts  and  illustrate  the  capacity  of  a  specific  type 
of  dredge  operating  under  controlled  conditions.  The  following 
figure  is  a  representation  of  a  typical  production  chart  for 
a  24  inch  diameter  suction  and  discharge  line,  fine  sand  and 
2250  horsepower  diesel  motor. 

Figure  2.1i  Hydraulic  Dredge  Productivity  Chart  (24) 
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It  should  be  understood  that  each  dredge  has  its  own  pro¬ 
duction  chart  which  will  be  fundamentally  affected  by  the 
specific  project  conditions.  (See  Appendix  A^)  Some  of 
the  variables  that  can  substantially  alter  the  curve  are 
in  situ  density  of  dredged  material,  elevation  changes  in 
the  discharge  pipe  over  containment  dikes,  leakage  along 
the  pipeline,  diameter  of  the  pipes  being  used  and  losses 
due  to  the  inadequate  equipment  maintenance.  Some  of  these 
variables,  primarily  in  situ  density,  can  and  do  change  during 
the  operation  of  the  dredge  without  the  knowledge  of  the 
operator.  The  production  chart  for  any  one  dredge  then  should 
not  be  regarded  as  anything  more  than  a  starting  point  for 
determining  the  general  applicability  of  a  given  dredge  to  a 
specific  project.  It  is  at  this  point  where  many  dredge 
operators  fai]  to  oerceive  the  effect  of  job  site  conditions 
on  their  plant's  production  chart.  It  also  helps  to  explain 
the  inherent  difficulty  in  estimating  the  productivity  of  a 
dredge  during  the  contract  bidding  process.  Because  of  the 
ill  defined  interplay  of  these  variables,  most  dredge  opera¬ 
tors  rely  on  past  experience  on  previous  similar  projects  to 
extrapolate  their  future  productivity. 


2.2.2  Mitigating  Pump  Limitations.  By  analyzing  the  limiting 
factors  in  the  hydraulic  dredge's  production  chart,  it  is 
evident  that  in  order  to  increase  the  instantaneous  output 
the  effect  of  these  limitations  must  be  diminished.  While 


in  some  instances  this  may  be  required  simply  to  make  a 
certain  project  economically  feasible,  in  all  other  cases 
shifting  the  productivity  curve  up  and  to  the  right  will 
lead  to  increased  productivity.  Financial  savings  to  both 
the  customer  and  the  contractor  will  then  result  since  total 
project  duration  will  decrease. 

The  apparent  limitation  resulting  from  barometric 
pressure  on  digging  depth  and  solids  output  has  been  mitigated 
to  a  sizeable  degree  through  recent  advances.  The  traditional 
placement  of  the  pump  at  or  below  water  level  within  the  hull 
was  premised  on  the  notion  that  by  lowering  the  location  of 
the  pump  less  head  was  being  obligated  to  elevating  the 
slurry.  The  logical  extension  of  this  concept  was  to  lower 
the  pump  even  further  so  that  the  obtainable  head  could  raise 
a  denser  slurry  at  greater  digging  depths.  Dredces  incor¬ 
porating  this  idea  have  submersible  pumps  mounted  on  the 
ladder  below  water  level.  The  main  pump  is  retained  in  the 
normal  mid  hull  position  and  applies  the  major  force  to  dis¬ 
charge  the  slurry  through  the  pipeline.  The  addition  of  a 
submerged  pump  on  a  dredge's  ladder  is  not  usually  an  add-on 
feature  but  is  restricted  to  new  dredge  plant.  Submerged 
pumps  represent  an  extremely  significant  advancement  in 
dredge  capacity  in  their  ability  to  extend  dredging  depths 
and  to  increase  solids  output  at  previously  attainable  depths. 
While  digging  depths  up  to  50  feet  were  presumed  to  be  the 
economic  limit  on  most  projects,  in  recent  years,  digging 
depths  up  to  30  meters  (approximately  100  feet)  are  becoming 
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common  with  dredges  so  equipped.  (25)  The  effect  of  a 
submerged  pump  on  a  typical  productivity  chart  is  shown 
in  Figure  2.2  "It  is  significant  that  with  the  conventional 
dredge,  the  output  at  50  feet  D.D.  is  approximately  half  of 
that  at  10  feet  digging  depth.  The  production  of  the  dredge 
with  submerged  pump  increases  dramatically  at  the  greater 
digging  depths ,  even  beyond  that  of  the  conventional  dredge 
at  the  very  shallow  depth  of  10  feet."  (26)  It  is  interesting 
to  note  that  the  incorporation  of  submerged  pumps  was  first 
accomplished  by  European  dredging  concerns  and  is  only  re¬ 
cently  being  applied  on  a  significant  level  within  the 

American  dredging  fleet. 

\  ^  '■ 

The  limitation  on  horsepower  that  can  be  applied  to  pump 
impellers  (cavitation  effects)  is  less  easily  visualized  and 
more  difficult  to  overcome.  While  some  improvements  to  pump 
impeller  design  have  occurred,  a  significant  solution  to  the 
problem  has  eluded  most  dredge  manufacturers.  This  is  pri¬ 
marily  due  to  the  fact  that  the  variables  which  affect  and 
cause  cavitation  are  poorly  understood.  "Very  little  infor¬ 
mation  is  available  on  the  influence  of  solid  particles  in 
liquid-solid  mixtures  on  cavitation  effects  in  pumps."  (27) 
Research  devoted  to  understanding  and  ultimately  controlling 
cavitation  effects  is  now  an  intense  area  of  interest  which 
is  being  largely  conducted  at  the  Center  for  Dredging  Studies, 
Texas  A  &  M  University.  Mathematical  modelling  of  dredge 
systems  and  dredge  components  has  been  accomplished  with 
some  degree  of  success.  Cavitation  effects  as  a  function  of 
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slurry  particle  size  has  also  been  investigated. 

The  hydraulic  and  mechanical  variables  that  control 
cavitation  are  among  the  most  esoteric  yet  critical  con¬ 
cerns  of  the  successful  dredge  operator.  It  is  at  this  point 
that  those  in  the  field  and  academicians  have  yet  to  fully 
cross  fertilize  each  other.  During  the  research  phase  of 
this  thesis,  a  dredging  industry  representative  expressed 
the  notion  that  some  academicians  were  "hung  up"  on  cavita¬ 
tion  to  the  detriment  of  needed  research  in  other  areas  of 
dredge  technology.  Similar  attitudes  are  common  and  are 
typified  by  the  following  quote. 

I  have  heard  time  and  again  that  the  wide 
variety  of  soil  types  and  conditions  rou¬ 
tinely  encountered  on  any  dredging  project 
preclude  one  from  attempting  to  theoretically 
predict  dredge  performance.  In  addition, 
the  variety  of  suction  geometries  and  large 
numbers  of  unknowns  only  make  such  predic¬ 
tive,  attempts  academic  exercises.  Also, 
attempts  to  use  laboratory  scale  models 
under  controlled  soil  and  operating  condi¬ 
tions  are  said  to  be  unrealistic  and  not 
representative  of  true  prototype  conditions. 

If  this  is  true,  then  how  can  we  ever  hope 
to  learn  about  what  really  takes  place 
during  a  hydraulic  dredging  operation?  (28) 


This  unfortunate  attitude  of  the  dredging  industry  has  been 
typical  in  the  past  but  is  now  slowly  eroding  as  operators 
begin  to  more  fully  appreciate  the  potential  benefits  of  on¬ 
going  research.  One  needs  only  to  look  at  a  dredge  production 
chart  to  realize  that  mitigating  the  effects  of  cavitation 
would  be  a  major  breakthrough  in  dredge  efficiency.  Until 
now,  the  emphasis  has  been  to  determine  the  point  of  in¬ 
cipient  cavitation  for  various  conditions.  The  current 


research  may  permit  redesign  of  pumps  that  shift  this  point. 
Success  in  this  regard  may  be  a  time  consuming  process. 

While  the  underlying  mathematics  of  cavitation  are 
being  analyzed,  the  physical  effects  of  cavitation  on  exist¬ 
ing  pumps  are  being  dealt  with  in  some  areas.  Cavitation 
leads  not  only  to  decreased  output  but  "as  the  vapor  filled 
cavities  move  into  the  higher  pressure  regions  of  the  im¬ 
peller  they  collapse  violently  causing  extreme  stresses  in 
the  impeller  surfaces  which  can  erode  the  metal."  (29)  The 
combined  effects  of  this  cavitation  induced  wear  and  erosion 
resulting  from  passage  of  frequently  large  and/or  abrasive 
solids  leads  to  early  pump  maintenance  problems.  Operating 
life  of  impellers  has  been  reported  in  the  region  of  50° 
hours  in  rock  and  pebble  slurry  environments.  (30)  Some 
attempts  to  minimize  the  problem  are  to  either  coat  the  in¬ 
ternal  pump  surfaces  with  wear  resistant  materials  (NiHard, 
NIaxidur)  or  to  employ  a  double  walled  pump.  The  inner  casing 
consists  of  a  wear  resistant  material  which,  while  eroding  less 
quickly,  also  permits  easier  replacement.  Inevitable  main¬ 
tenance  periods  are  thus  shortened.  The  inner  housing  also 
permits  a  greater  degree  of  safety  during  pumping  operations. 
"Should  the  inner  housing  fail  suddenly  as  a  result  of  an 
explosive  device  being  drawn  into  the  pump,  or  following  an 
extremely  high  pressure  surge,  there  is  no  risk  of  the  pump 
room  being  flooded."  (31) 

The  third  limitation  on  a  production  chart,  slurry 
velocity,  can  be  modified  through  the  addition  of  a  second 


pump  to  the  system  as  a  whole.  Since  at  long  pipeline 
lengths  productivity  is  mainly  limited  by  discharge  line 
velocity,  the  addition  of  a  second  pump  at  some  point 
along  the  discharge  line  should  be  able  to  boost  the  pres¬ 
sure  and  hence  velocity  of  the  slurry.  This  technique  of 
using  booster  pumps  is  a  common  solution  for  overcoming 
potential  line  plugging  problems.  Figure  2.3  depicts  a 
production  chart  for  a  dredge  system  which  incorporates  a 
booster  pump  at  some  point  along  the  discharge  line.  Booster 
pumps  can  be  either  land  based  along  an  elevated  discharge 
line  or  can  be  floating  plants  if  needed.  The  sizing  and 
placement  of  booster  pumps  is  largely  determined  by  incoming 
slurry  densities  and  pressures.  The  addition  of  these  units 
is,  therefore,  not  a  straightforward  Hbolt-on"  operation  but 
musx  be  preceded  by  a  site  specific  computational  design  pro¬ 
cess. 

2.2.3  Pump  Summary.  The  three  major  limitations  on  pump  per¬ 
formance  discussed  here  impart  the  greatest  restraints  on 
dredge  productivity.  While  two  of  the  three  factors  have 
been  significantly  mitigated,  cavitation  remains  an  unsolved 
quantity.  The  research  now  underway  is  crucial  to  the  in¬ 
dustry  and  should  be  strengthened  in  its  extent  and  funding. 

The  agencies  involved  in  this  area  are  limited  to  some 
U.S.  universities  and  large  European  firms  such  as  BHRA  in 
England  and  IHC  in  Holland.  Following  increased  informa- 


mational  transfer  between  these  research  groups  and  the 
industry,  the  situation  appears  to  be  improving.  The  time 
has  come  for  U.S.  dredge  operators  to  not  only  welcome  new 
research  but  to  demand  it. 


2.3  DREDGE  AUTOMATION 

2.3.1  Introduction.  The  operation  of  the  typical  dredge  is 
perplexing  in  the  extent  of  the  demands  placed  simultaneously 
on  the  operator.  It  is  his  responsibility  to  control  ladder 
position,  pump  speed,  cutter  head  speed,  movement  of  the 
dredge  while  attempting  to  optimize  solids  being  transported. 
In  few  industries  is  one  man's  action  so  pivotal  to  an  en¬ 
tire  organization.  Realizing  the  vulnerability  of  this 
situation,  many  dredge  manufacturers  have  attempted  to  aug¬ 
ment  the  dredge  operator’s  ability  to  more  fully  control  the 
dredge.  Until  recently,  the  dredge  operator  was  forced  to 
rely  on  his  senses  and  the  "feel"  of  the  dredge  to  try  to 
maintain  some  semblance  of  optimum  productivity.  Fortunately, 
new  hardware  advancements  have  helped  reduce  the  subjectivity 
of  the  process  by  quantifying  the  variables  involved. 


2.3.2  Production  Metering  Techniques.  Of  greatest  interest 
to  the  operator  is  being  able  to  achieve  and  maintain  the 
optimum  rate  of  solids  transported  by  the  dredge.  The  vari- 
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ables  that  affect  this  rate  are  numerous  and  clearly  inter¬ 
dependent.  Lateral  force  applied  to  the  cutter  head,  cutter 
head  rotation  speed,  digging  depth,  pump  horsepower  applied, 
length  of  discharge  line,  density  and  gradation  of  the  in 
situ  material  all  combine  to  control  the  rate  of  solids  dis¬ 
charged.  Research  continues  in  modelling  this  process  so 
that  future  dredge  designs  will  be  inherently  more  efficient. 
The  problems  of  the  existing  dredge  owner  are  more  immediate 
and  require  generating  a  technique  which  permits  the  measure¬ 
ment  of  instantaneous  solids  output.  Once  this  is  possible, 
the  operator  can  adjust  the  different  factors  within  his  con¬ 
trol  to  reach  optimum  productivity. 

Until  recently,  the  output  of  dredges  was  determined  by 
techniques  that  now  appear  very  rudimentary  in  nature.  The 
raxe  of  solids  being  transported  involves  two  major  factors; 
velocity  of  the  slurry  and  its  specific  gravity.  One  tradi¬ 
tional  and  still  practiced  technique  used  for  velocity 
measurement  was  to  physically  measure  the  deflection  of  the 
discharged  stream  at  the  end  of  the  pipe.  This  technique  is 
based  on  the  observation  that  M  a  jet  of  water  flowing  from 
a  horizontal  pipe  will  fall  with  the  acceleration  of  gravity, 
its  trajectory  forming  part  of  a  parabola."  (32)  By  measuring 
the  shape  of  the  water  curve,  the  velocity, can  be  inferred 
by  applying  basic  mathematics.  The  accuracy  and  reliability 
of  this  method  is  rather  dubious  since  measurement  of  the 
turbulent  stream  is  no  more  than  an  approximation  at  best. 
Perhaps  more  importantly,  the  velocity  so  calculated  tells  the 
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operator  what  the  velocity  was  at  some  previous  time.  This 
delay  increases  along  with  discharge  pipe  length.  Combining 
the  velocity  readings  with  pump  vacuum  and  pressure  gauge 
values  allowed  the  operator  to  achieve  a  rough  approxima¬ 
tion  of  optimum  efficiency. 

A  more  accurate  and  timely  solution  to  the  problem  is 
now  available  and  is  incorporated  in  the  design  of  all  new 
dredges.  The  measurement  of  instantaneous  output  rates  can 
best  be  measured  through  the  use  of  two  electronic  instru¬ 
ments  known  as  magnetic  flowmeters  and  radiative  density 
meters.  When  used  in  conjunction,  the  total  system  is 
known  as  a  production  meter. 

Magnetic  flowmeters  are  electrical  devices  mounted  near 
the  beginning  of  the  discharge  pipe  and  do  not  require  the 
introduction  of  any  mechanisms  into  the  flow  stream.  2  Since 
large  abrasive  particles  rapidly  move  through  the  pipe,  the 
ability  to  measure  velocity  by  inference  is  a  prerequisite 
to  any  successful  design.  Magnetic  flowmeters  operate  by 
applying  Faraday’s  Law  of  Electromagnetic  Inductance.  The 
solids  moving  through  the  pipeline  are  conductive  in  nature 
and  cut  across  an  induced  magnetic  field  operating  at  right 
angles  to  the  flow  in  the  pipe.  Electrodes  are  imbedded  in 
the  pipe  and  are  set  flush  to  the  flowing  medium.  "The 
conductivity  of  the  dredging  flow  stream  is  more  than  ample 
to  meet  the  minimum  required  for  successful  operation  which 
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is  about  10  micromhos  per  centimeter."  (^8)  The  response 
time  and  accuracy  of  the  magnetic  flowmeter  are  quite  high 
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with  only  2  or  3  seconds  required  for  a  full  scale  change 
and  accuracies  up  to  +  one  percent  are  obtainable.  The 
degree  of  accuracy  is,  however,  dependent  upon  the  homo¬ 
geneity  of  the  dredged  material.  Any  resulting  errors  are 
said  to  be  minimal  in  nature. 

The  determination  of  the  specific  gravity  of  slurry 
is  the  second  and  final  procedure  and  is  most  accurately 
arrived  at  through  the  use  of  a  radioactive  density  meter. 
These  devices  are  essentially  the  same  as  those  used  to 
determine  compaction  of  in  place  base  courses  during  road 
construction.  The  meter  is  also  mounted  on  the  discharge 
pipe  where  it  irradiates  the  slurry  through  the  use  of  a 
gamma  ray  source.  Based  upon  the  absorption  rate  of  gamma 
rays  by  the  solids,  the  density  of  the  slurry  can  be  deduced. 
"Since  the  presence  of  significant  amounts  of  entrained  air 
or  gas  precludes  accurate  measurement  by  this  method,  care 
must  be  taken  to  select  a  section  of  pipe  that  will  always  be 
completely  filled}  the  meter  should  not  be  located  where 
cavitation  bubbles  form,  gas  comes  out  of  solution,  or  air 
leaks  into  the  system."  (3M  Meter  placement  should  also 
take  into  account  the  fact  that  the  solids  normally  flow  near 
the  bottom  of  the  pipe,  not  uniformly  along  the  cross  section. 
Placement  on  vertical  sections  of  the  pipe  is  thus  sometimes 
preferred.  The  system  is  accurate  to  within  ♦  5  percent  of 
the  true  density  if  properly  calibrated  and  maintained.  The 
stringent  safety  requirements  and  need  for  frequent  calibra¬ 
tion  are  two  major  common  complaints  with  these  devices. 


The  readouts  of  the  two  meters  are  combined  in  an 
analog  computer  which  translates  the  velocity  and  density 
into  a  solids  flow  ratej  normally  measured  in  cubic  yards 
per  minute.  This  can  be  integrated  by  a  totalizer  to  pro¬ 
vide  production  over  any  time  interval.  Many  types  of  these 
production  meters  are  currently  available  from  both  American 
and  European  manufacturers.  Some  systems  rely  on  pressure 
differentials  along  a  segment  of  the  pipe  to  measure  slurry 
velocity.  An  example  of  this  type  of  system  is  the  Ellicott 
Production  Meter  System,  EPMS,  shown  in  Appendix  B. 

The  use  of  production  meters  has  markedly  increased  in 
the  recent  past  with  all  new  dredges  incorporating  them  in 
their  initial  design.  Although  they  can  be  retrofitted  into 
existing  dredges,  their  use  on  these  vessels  has  been  limited. 
The  unwillingness  to  adopt,  new  hardware  is  not  solely  a  func¬ 
tion  of  their  high  initial  cost  but  also  reflects  the  attitude 
of  many  dredge  operators  who  remain  unconvinced  of  the  neces¬ 
sity  of  these  instruments.  The  reported  accuracies  and  re¬ 
liabilities  of  these  systems  has  been  disputed  by  some  who 
appear  unwilling  to  accept  the  notion  that  a  machine  can  out¬ 
perform  an  experienced  dredge  operator.  The  ability  of  the 
production  meter  to  quantify  a  complex  situation  is,  neverthe¬ 
less,  an  extremely  significant  adjunct  to  the  knowledgeable 
operator.  As  stated  elsewhere,  MI  cannot  overemphasize  the 
importance  of  such  intelligence  to  the  dredgeman  in  optimizing 
the  operation  of  his  dredge,  both  from  an  economical  and  en¬ 
vironmental  viewpoint. .. .Regardless  of  how  smart  and  experi- 
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enced  operator  is,  a  less  experienced  operator  with  a  pro¬ 
duction  meter  can  outproduce  him."  (35) 


2.3.3  Inducing  Greater  Use  of  Production  Meters.  The  state 
of  the  art  has  clearly  reached  the  point  where  production 
meters  can  appreciably  aid  the  dredge  operator  in  maintaining 
his  system  at  or  near  optimum  levels  for  a  greater  period  of 
time  than  if  not  so  equipped.  The  publication  of  documented 
increases  in  productivity  arising  from  their  use  would  great¬ 
ly  aid  in  dispelling  any  lingering  questions  as  to  the  economic 
justification  for  their  use. 

While  the  economics  of  the  bidding  and  contract  award 
process  should  favor  those  utilizing  production  meters,  this 
implicit  inducement  does  nox  appear  to  be  strong  enough  for 
the  average  contractor.  Modifying  contract  provisions  to 
increase  the  use  of  these  devices  could  be  attempted.  Since 
the  systems  can  provide  a  permanent  record  of  productivity, 
any  sustained  high  level  of  production  over  a  predetermined 
minimum  value,  could  be  rewarded  by  incrementally  higher 
unit  prices.  Thus,  if  the  contractor  can  prove  he  has  oper¬ 
ated  near  optimum  levels  for  a  given  period  of  time,  he 
would  be  justified  in  reaping  a  monetary  reward  for  early 
project  completion.  If  this  procedure  was  considered  to  be 
inadequately  quantifiable,  the  same  result  could  be  achieved 
through  the  use  of  bonus  clauses  for  early  completion. 

At  present,  early  completion  is  rarely  if  ever  rewarded. 
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The  opposite  is  however  true.  The  use  of  liquidated  damages 
is  not  intended  as  a  penalty  for  late  completion  hut  rather 
as  reimbursement  to  the  user  for  costs  incurred  due  to  un¬ 
timely  completion.  The  effect  on  the  contractor  is,  however, 
indistinguishable  from  that  of  a  penalty.  The  contractor 
therefore  routinely  proceeds  up  to  the  allowed  completion 
date  since  early  completion  does  not  usually  allow  him  to 
accomplish  an  extra  job  in  the  time  saved.  The  time  required 
for  contract  award,  mobilization  and  demobilization  usually 
precludes  "picking  up"  a  short  job.  Therefore,  a  contract 
provision  in  the  form  of  an  early  completion  bonus  appears 
to  be  able  to  fill  a  justifiable  need.  There  now  is  little 
incentive  after  the  award  phase  for  early  project  completion. 

In  these  times  of  spiralling  unit  costs,  modernizing  and 
increasing  the  efficiency  of  the  existing  fleet  should  be  an 
underlying  consideration  for  both  the  contractor  and  the 
user.  If  typical  levels  of  productivity  are  not  improved, 
marginal  contractors  will  continue  to  fail  at  the  present 
alarming  rate  and  users  will  be  forced  to  suffer  from  need¬ 
lessly  inefficient  and  costly  operations. 


2.4  BUCKET  WHEEL  EXCAVATORS 
Another  new  innovation  which  bears  explanation  is  a 
different  approach  to  the  traditional  design  of  hydraulic 
dredge  cutter  heads.  The  typical  arrangement  is  a  round 


assemblage  of  steel  teeth  which  rotate  into  and  dislodge 
compacted  sediments.  While  the  design  of  such  cutter 
heads  has  been  adapted  to  sediments  of  various  densities, 
their  inherent  efficiency  has  been  questioned  by  some. 

Their  adequacy  in  directing  the  flow  of  dislodged  sediments 
in  an  efficient  manner  is  considered  less  than  optimum.  A 
new  cutter  head  design  purportedly  overcomes  these  limitations. 
As  seen  in  Figure  2.4,  the  use  of  a  bucket  wheel  design  in 
place  of  the  typical  round  cutter  head  now  promises  increased 
productivity  and  better  grade  control.  Best  suited  for 
dense  sediments,  this  excavator  can  introduce  larger  quanti¬ 
ties  of  solids  to  the  intake  suction  pipe  since  the  material 
is  forced  in  that  direction  by  the  rotation.  This  yields 
greater  productivity  at  lower  cutter  head  speeds.  A  dimin¬ 
ished  degree  of  turbidity  also  results  from  the  use  of  this 
device.  Bucket  wheel  excavators  have  found  their  greatest 
application  in  industrial  mining  operations  but  may  have 
beneficial  applications  in  typical  maintenance  dredging  opera¬ 
tions. 


2.5  TRAVELLING  SPUDS 

A  similar  improvement  in  dredging  efficiency  is  reported 
through  the  use  of  what  are  known  as  travelling  spuds.  This  new 
design  concept,  which  is  limited  to  new  dredges  under  con¬ 
struction,  alters  the  way  in  which  spuds  are  used  to  anchor 
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the  dredge.  The  spuds  are  mounted  in  wells  at  the  stern 
of  the  dredge  but  are  able  to  slide  along  the  longitudinal 
axis  of  the  vessel.  They  are  hydraulically  controlled  and 
can  be  forced  along  their  tracks  thus  moving  the  dredge  as 
a  whole.  This  permits  a  greater  degree  of  control  in  apply¬ 
ing  force  to  the  cutter  head.  The  arrangement  also  reduces 
the  number  of  sets  required  along  the  channel  centerline  and 
thereby  increases  productive  dredging  time.  This  concept  also 
reduces  the  likelihood  of  spuds  slipping  back  into  depressions 
generated  by  previous  spud  sets. 


2.6  PROSPECTS  FOR  FURTHER  DEVELOPMENTS 
The  field  of  dredge  design  improvements  and  the  rate 
of  construction  of  new  dredge  plant  are  closely  tied  to  the 
economic  incentives  in  the  market  place.  Although  the  de¬ 
mand  for  dredging  is  relatively  constant,  the  declining 
health  of  the  industry  in  America  in  recent  years  results 
from  low  profit  margins  and  inefficient  operation.  While 
the  construction  of  more  modern  plant  would  seem  to  be  a 
major  part  of  the  solution,  the  high  initial  capital  costs 
have  prevented  new  construction  for  all  except  the  largest 
operators.  Therefore,  while  new  advances  in  hardware  and 
fundamental  dredge  designs  have  occurred,  the  common  dredge 
operator  is  hard  pressed  to  incorporate  them  into  his  exist¬ 
ing  plant.  Because  of  this,  it  appears  likely  that  the  current 


division  between  the  small  and  larger  dredging  firms  will 
widen  with  time.  Unless  inducements  for  fleet  wide  im¬ 
provements  are  put  in  place,  the  small  to  moderate  scale 
operator  may  find  himself  priced  out  of  the  market  because 
of  a  persistent  aversion  to  change.  As  efficient  operators 
increase  in  number,  this  traditional  attitude  in  the  dredging 
industry  takes  on  added  significance. 

The  improvement  of  dredge  plant  efficiency  can  be  seen 
as  a  two-fold  process.  Existing  dredging  equipment  can  be 
upgraded  through  the  application  of  new  hardware  and  improving 
on  an  incremental  basis  dredging  components.  While  this  can 
improve  the  general  level  of  operation,  no  fundamental  changes 
will  probably  result.  If  applied  in  aggregated  form  to  newly 
constructed  equipment,  the  improvements  should  however  prove 
economically  attractive.  The  second  choice  for  revolutionary 
improvements  lies  at  the  end  of  current  research  programs. 

As  previously  stated,  the  dredging  process  itself  is  relatively 
poorly  understood  with  most  designs,  premised  on  empirical 
assumptions  resulting  from  trial  and  error  techniques.  Con¬ 
tinuing  and  expanding  the  current  research  programs  is  a 
prerequisite  if  evolutionary  changes  are  to  occur.  It  is 
encouraging  to  note  that  the  Corps  has  requested  Congressional 
funding  for  the  construction  and  operation  of  a  dredge  devoted 
solely  to  research  in  this  field.  Greater  cooperation  be¬ 
tween  universities,  the  industry  and  those  in  government  must 
be  fostered  through  such  organizations  as  the  Western  Dredging 
Association  (WEDA)  if  the  current  state  of  affairs  is  to  be 
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3.  PROJECT  MANAGEMENT  FACTORS 


3.1  INTRODUCTION 

The  planning  and  execution  of  dredging  projects  re¬ 
flects  many  of  the  vagaries  implicit  in  the  dredging  process. 
Most  other  construction  disciplines  deal  with  relatively 
easily  quantifiable  processes  that  lend  themselves  to  rather 
explicit  estimating  and  management  control  procedures.  In 
building  construction,  the  amount  of  material  required  can 
be  specified  with  great  accuracy.  The  number  of  columns  in 
a  building,  for  example,  is  static  and  obviously  not  time 
dependent.  The  construction  site  usually  lends  itself  to 
thorough  soil  investigation  during  the  design  pnase  so  tnax 
foundation  designs  can  be  matched  to  local  conditions  with 
a  relatively  large  degree  of  confidence.  As  construction 
progresses,  contract  inspectors  are  able  to  exert  their  full 
efforts  by  visually  monitoring  the  work  in  progress.  This  is 
not  to  say  that  the  traditional  forms  of  construction  are 
problem  free  or  that  they  do  not  have  inherent  planning  and 
control  limitations.  The  comparative  ease  with  which  these 
functions  can  be  accomplished  is,  however,  dramatically  diver¬ 
gent  from  the  project  management  limitations  that  naturally 
flow  from  the  typical  dredging  project.  The  dredging  project 
planner  and  manager  must  accomplish  all  of  these  traditional 
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functions  but  must  do  so  while  peering  through  a  largely 
opaque  mediumi  water. 

The  necessary  functions  of  site  investigation,  project 
estimating  and  management  are  routinely  accomplished  but 
must  be  adapted  to  the  peculiarities  of  the  dredging  en¬ 
vironment.  These  functions  have  progressed  slowly  over  the 
years  and,  to  some  extent,  have  lagged  behind  advances  made 
in  other  dredging  processes.  As  will  be  seen  in  a  later  chap¬ 
ter,  the  cost  of  dredging  is  going  through  a  period  of  dramatic 
increase  spurred  on  by  a  number  of  discrete  variables  such  as 
environmental  legislation,  increased  fuel  and  operating  costs 
and  other  factors,  ^he  cumulative  effect  has  been  to  drive  up 
unit  dredging  prices  throughout  the  United  States.  The  capacity 
to  dredge  more  volume  for  less  money  should  be  a  primary  area 
investigation  since  federal  and  private  dredging  funds  are 
not  an  inexhaustible  commodity.  At  some  point,  the  economics 
of  dredging  may  override  marginal  projects  and  preclude  their 
completion.  Improvements  in  the  management  and  planning  of 
such  projects  may  be  the  deciding  factor  in  allowing  them 
to  come  to  fruition. 

The  purpose  of  this  chapter  is  to  review  those  elements 
peculiar  to  dredging  project  planning  and  management  that 
currently  result  in  less  than  precise  cost  containment 
capabilities. 
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3.2  INACCURACIES  IN  PROJECT  ESTIMATION 
The  ability  to  specify  accurately  what  must  be  ac¬ 
complished  is  a  fundamental  requirement  of  any  construction 
contract.  If  the  contract  documents  are  imprecise  or  do  not 
reflect  accurately  the  current  site  conditions,  the  ultimate 
success  of  the  project  is  dubious  from  the  start.  In  this 
regard,  dredging  has  always  labored  under  less  than  precise 
definitions  of  scopes  of  work.  Typically,  the  area  to  be 
dredged  is  shown  in  the  contract  drawings  by  defining  the 
channel  centerline  and  specifying  channel  bottom  cross 
sections  along  the  proposed  centerline.  Figure  3.1  is  an 
example  of  a  typical  channel  cross  section  and  shows  current 
bottom  contours  and  proposed  bottom  contours  following 
dredging. 


The  contract  documents  define  the  limits  of  the  proposed 
channel  based  upon  the  requirements  of  current  and  pro¬ 
jected  ship  and  barge  traffic.  The  channel  is  presented 


in  a  plan  view  upon  which  are  superimposed  a  series  of 
bottom  depths  along  the  proposed  work  site.  The  amount  of 
material  to  be  dredged  equates  simply  to  the  volumetric 
difference  between  the  existing  and  proposed  channel  fcross 
sections . 

The  existing  bottom  is  -usually  not  a  uniform  plane 
surface  but  undulates  along  the  course  of  the  channel  and 
reflects  the  sandbars,  sinkholes,  rock  outcroppings  or  what¬ 
ever  other  conditions  may  exist.  The  ability  to  accurately 
depict  the  existing  bottom  elevations  is,  therefore,  a 
crucial  step  in  estimating  the  amount  of  material  that  must 
be  removed  by  the  contractor.  The  most  common  procedure  used 
in  this  regard  is  the  fathometer  or  depth  sounder  which  is 
mounted  on  a  survey  boat.  This  electronic  mechanism  generates 
sound  waves  which  echo  off  the  bottom  back  to  the  moving  survey 
boat.  This  boat  moves  along  the  proposed  work  site  and 
follows  precise  headings  until  the  entire  channel  has  been 
studied.  In  most  instances,  the  fathometer  generates  a  hard 
copy  graphical  representation  of  the  bottom  along  the  course 
it  followed. 

This  "pre-survey”  of  the  project  site  is  instrumental 
to  the  estimating  process  but  is  affected  to  varying  degrees 
by  a  series  of  factors  that  are  not  readily  apparent.  Among 
the  vagaries  inherent  in  the  use  of  fathometers  are  inac¬ 
curacies  in  areas  where  fluff  conditions  exist.  Fluff,  or 
fluid  mud,  is  a  typical  bottom  sediment  in  many  areas  and 
is  characterized  by  a  transition  layer  of  material  which 


increases  in  density  with  depth.  This  ill-defined  material 
can  be  visualized  more  as  a  transition  zone  from  water  to 
underlying  sediments  than  as  a  precisely  definable  strata 
of  material.  The  fathometer  has  difficulty  in  delineating 
the  extent  of  this  material,  "thus  causing  confusion  as  to 
the  location  of  the  'real'  bottom."  (39)  An  additional 
error  can  be  introduced  by  the  fact  that  the  fathometer 
senses  objects  on  or  near  the  bottom  other  than  the  sediments 
themselves.  "The  echo  sounder  trace  will  normally  show  echoes 
received  from  many  sources  in  addition  to  the  sea  bed — such 
as  fish,  seaweed,  airbubbles,  and  suspended  material...."  (40) 
All  of  these  conditions  will  indicate  greater  potential 
dredged  volumes  which  may  not  actually  need  to  be  removed. 

Since  the  vast  majority  of  dredging  contracts  are  on  a  unit 
price  basis,  this  variation  in  estimated  quantities  can  re¬ 
sult  in  bids  that  are  not  predicated  on  actual  site  conditions. 

The  fathometer's  inability  to  distinguish  seaweed  from 
sediment  also  extends  to  its  inability  to  locate  debris  that 
may  enter  the  dredge  and  possibly  cause  a  breakdown  of  equip¬ 
ment.  This  is,  however,  a  relatively  infrequent  occurrence 
on  most  jobs. 

The  fathometer  operates  by  measuring  the  speed  of  echoes. 

A  further  variable  is  thus  introduced  by  the  fact  that  the 
fathometer  must  be  calibrated  to  local  water  temperature 
and  salinity  conditions.  Without  proper  calibration,  which 
may  need  to  be  updated  as  conditions  change  during  survey 
operations,  the  data  accumulated  will  be  randomly  skewed 
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in  one  direction  or  the  other. 

The  fathometer  operates  on  a  moving  platform  that 
translates  in  all  three  axes  simultaneously.  The  survey 
boat  not  only  moves  along  the  channel  but  also?  varies  in 
elevation  as  the  vessel  is  affected  by  waves  and  swells. 

"Sea  and  swell  are  normally  the  largest  sources  of  depth 
error  and  in  the  great  majority  of  surveys  it  is  not 
corrected,  nor  can  it  be  corrected  with  the  equipment  nor¬ 
mally  used.  The  error  so  induced  is  obviously  a  function  of 
sea  conditions  and  can  be  eliminated  to  some  degree  by  con¬ 
ducting  the  survey  under  calm  conditions.  This  can  result 
in  time  delays  which  equate  to  unprogrammed  expenditures.  The 
problem  is  that  an  echo  trace  of  a  flat  bottom  taken  from  a 
boat  traveling  through  a  two  foot  swell  and  a  200  foot  effec¬ 
tive  wave  length  would  appear  identical  to  a  trace  taken  in 
flat  calm  over  a  sandwave  of  similar  conditions  and  the  sur¬ 
veyor  selecting  soundings  subsequently  must  assume  that  the 
latter  is  the  case  in  order  to  stay  on  the  side  of  safety."  (41) 

Beyond  these  problems  involving  fathometers,  is  the 
human  consideration  that  sufficient  training  and  experience 
is  required  before  operators  are  able  to  read  or  interpret 
fathometer  strip  charts.  Spurious  readings  can  be  detected 
and  removed  by  the  experienced  operator.  This  ability,  how¬ 
ever,  requires  time  and  practice  on  the  survey  boat. 

These  various  errors  in  the  fathometer  are  compounded 
by  the  second  major  element  of  the  survey  process;  namely, 
position  fixing.  This  is  the  process  by  which  the  location 


of  the  survey  boat  is  recorded  in  order  for  the  depth  sound¬ 
ings  to  be  matched  to  their  location  in  the  channel.  The 
most  common  position  fixing  system  utilizes  a  microwave 
line  of  sight  process.  The  ability  to  precisely  locate  the 
survey  boat  is  a  problem  that  has  undergone  major  progress 
in  the  past  years,  "c  Application  of  laser  tehcnology  to  the 
problem  is  one  example  of  the  rapidly  improving  state  of  the 
art  in  position  fixing.  The  majority  of  dredge  owners,  how¬ 
ever,  have  not  adopted  these  newer  techniques  and  most  still 
rely  on  microwave  systems.  While  their  accuracy  is  quite 
high,  there  remain  problems  in  the  interpretation  of  posi¬ 
tional  data  and  in  synchronizing  the  depth  reading  and  po- 
sition  fixing  processes. 

The  cumulative  effects  of  the  errors  that  result  from 
ccr.ic  depth  determination  and  position  fixing  has  led  to  in¬ 
accurate  estimates  of  the  volumes  of  dredged  material  in  most 
contract  work.  These  estimating  errors  can  be  seen  as  de¬ 
pendent  upon  weather,  location,  temperature,  bottom  density, 
the  human  element  and  a  series  of  other  factors  that  are 
rarely  encountered  in  most  other  construction  industries.  It 
would  be  of  value  to  determine  the  extent  of  these  errors  in 
the  estimating  process  so  that  the  scale  of  the  issue  could 
be  determined.  A  simple  comparison  of  estimated  quantities 
with  actual  dredged  volumes  would  appear  to  be  the  most 
straightforward  process.  This  cannot  be  done  since  dredged 
volume  measurement  most  commonly  is  accomplished  by  post 
dredging  fathometer  surveys.  Hence,  the  inherent  errors 
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of  the  estimating  process  are  reproduced  in  the  "inspec¬ 
tion"  process.  The  importance  of  these  errors  is  maximized 
at  this  point  since  most  contracts  are  on  a  unit  price  basis 
where  the  contractor  is  paid  on  the  basis  of  volumes  removed 
as  measured  by  the  post-dredge  survey.  While  this  inherent 
error  rate  is  difficult  to  define,  if  a  5#  error  level  is 
assumed,  in  the  context  of  a  100,000  cubic  yard  project  at 
a  unit  price  of  75  cents  per  yard,  the  error  payment  equates 
to  $3750.  The  importance  of  this  error  is  relative  to  who 
is  measuring  it.  Since  errors  can  be  above  or  below  the 
true  value,  the  error  payment  could  be  over  or  under  payments 
to  the  contractor.  However,  if  the  error  rate  is  assumed  to 
be  constant  between  pre-and  post-dredge  surveys,  they  could 
cancel  each  other  out  with  no  resultant  effect  on  either  con¬ 
tractor  or  customer.  The  constancy  of  these  error  rates  is 
not  readily  determinable  and  should  be  an  area  of  interest  to 
both  contractor  and  customer.  It  can,  however,  be  demonstrated 
that  post-dredge  surveys  are  more  accurate  than  pre-dredge 
surveys  since  bottom  conditions  following  dredging  are  more 
plain  and  distinct  than  prior  to  the  dredging  operation.  The 
operator’s  ability  to  interpret  pre-dredge  surveys  is  thus 
more  important  since  it  is  within  these  surveys  that  errone¬ 
ous  readings  are  less  easily  interpreted. 

In  order  to  provide  an  independent  check  on  volumes 
of  material  removed,  some  agencies  such  as  the  Corps  of 
Engineers  also  keep  records  of  dredged  volumes  on  the  basis 
of  bin  yardage  or  scow  measurement.  These  two  techniques 


are  essentially  the  same  process  and  are  utilized  on  either 
hopper  dredge  operations  or  where  dredged  material  is  re¬ 
moved  from  the  project  site  in  towed  scows  (barges).  In 
this  process,  the  displacement  of  the  loaded  vessel  is  used 
to  determine  the  volume  of  material  actually  being  moved. 

It  suffers,  however,  from  the  fact  that  the  in  situ  density 
of  the  dredged  material  must  be  approximated  so  that  vessel 
displacements  can  be  converted  into  dredged  volume  being 
transported.  This  approximation  process  coupled  with  the 
ill-defined  water  content  of  hopper  loads  makes  this  a  less 
than  totally  precise  volume  measurement  system.  The  typical 
hopper  dredge  operation  adds  another  factor  to  this  imprecise 
technique  in  that  hopper  bins  are  allowed  to  overflow  until 
the  dredging  process  fills  the  bins  to  capacity.  As  excess 
water  overflows,  it  carries  with  it  fines  suspended  in  the 
overflow  water  which,  while  initially  dredged,  are  allowed 
to  be  reintroduced  to  the  channel.  Whether  or  not  this  ma¬ 
terial  ultimately  resettles  in  the  channel  or  is  carried  away 
by  local  currents  is  clearly  dependent  on  site  conditions. 

It  does,  nonetheless,  further  complicate  the  volume  measure¬ 
ment  procedure. 

The  imprecision  of  the  volume  measurement  systems  cur¬ 
rently  in  the  field  is  paralleled  to  some  degree  by  the  im¬ 
precision  of  the  dredging  operation  itself.  The  dredge 
operator  attempts  to  maintain  as  close  a  tolerance  with  the 
required  channel  depths  as  possible  so  as  not  to  overdredge. 
The  operator's  degree  of  control  and  exposure  to  various 


elements  such  as  weather,  wave  action,  tides,  etc.,  all 
lead  to  A  built-in  ability  to  dredge  to  a  distinct  plane 
at  the  channel  bottom.  Realizing  this,  most  federal  dredge 
work  allows  payment  for  overdredging  usually  to  maximums  of 
2  feet  below  required  dredging  depth  in  order  to  compensate 
for  the  unavoidable  imprecision  of  the  work. 

The  "allowable  pay  overdepth,"  as  it  is  called,  often 
is  an  enticement  to  accomplish  additional  dredging  for  both 
dredge  operators  and  Corps  personnel.  "Once  a  dredge  is  on 
station,  the  contractor  is  motivated  to  remove  as  much  materi¬ 
al  as  possible  provided  that  he  does  not  have  to  blast  or  cut 
rock.  In  effect,  the  pay  overdepth  provides  an  opportunity 
for  the  contractor  to  generate  additional  revenue;  and,  as 
long  as  the  revenues  earned  in  pumping  pay  overdepth  cover 
more  than  variable  costs,  he  is  generating  additional  con¬ 
tributions  to  his  profit."  (42)  Allowable  pay  overdepth 
is  also  viewed  by  some  Corps  personnel  as  a  chance  to  accom¬ 
plish  future  maintenance  dredging  ahead  of  schedule.  The 
increased  channel  depths  will  not  require  successive  main¬ 
tenance  work  until  a  date  further  in  the  future.  This  may 
garner  savings  over  the  long  run  due  to  the  current  infla¬ 
tionary  conditions.  The  efficacy  of  routinely  overdredging 
channels  must  be  considered  in  this  light  as  long  as  unit 
prices  increase  with  respect  to  time. 

It  would  appear  prudent  for  some  research  to  be  con¬ 
ducted  in  the  area  of  dredged  volume  error  analysis  so  that 
the  vagaries  of  the  process  could  at  least  be  quantified. 


Through  statistical  analysis  of  the  procedure,  determina¬ 
tions  could  be  made  of  the  most  error  free  procedures  to 
include  optimum  frequency  of  fathometer  readings,  optimum 
mix  of  fathometer/leadline  measurement  or  applying  other 
techniques.  As  long  as.' monies  are  paid  on  the  basis  of  unit 
prices,  the  yard  stick  used  to  determine  the  volume  dredged 
should  be  as  well  defined  as  possible. 

As  currently  practiced,  the  volume  measurement  techniques 
are  viewed  as  being  as  precise  as  possible.  Lead  line  sound¬ 
ings  (using  a  weighted  rope  of  calibrated  length)  to  corrobo¬ 
rate  fathometer  readings  are  frequently  done  when  any  disputes 
arise.  This  is,  however,  a  time  consuming  practice.  In 
addition,  pre-  and  post-  surveys  normally  extend  beyond  the 
limits  of  the  channel  to  areas  where  no  dredging  has  been 
done.  Any  divergence  between  pre-  and  post-dredge  surveys 
of  these  non  dredged  areas  immediately  indicates  an  error  in 
one  or  the  other  surveys.  Identical  readings  indicate  great 
reliability  throughout  the  survey  site.  Nonetheless,  accura¬ 
cies  of  +  . 1  foot  are  the  best  that  can  be  achieved  and  tend 
to  reflect  the  greatest  accuracy  of  the  system  as  a  whole. 

This  can  very  easily  amount  to  sizeable  volume  errors  and 
subsequent  error  payments  on  moderate  to  large  scale  pro¬ 
jects. 

The  reader  should  not  misconstrue  the  volume  measurement 
process  as  wholly  unreliable  but  should  be  aware  of  the  in¬ 
herent  inaccuracies  of  the  systems  presently  in  use.  Some 
major  advances  in  the  field  allow  greatly  more  accurate  re- 
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suits  such  as  the  Hydrocarta  (IHC)  automated  survey  systems. 
This  system  utilizes  on  board  computers  and  magnetic  tape 
storage  which  combine  to  decrease  error  rates  and  vastly 
improve  accuracies  beyond  strip  recorders.  The  on  board 
minicomputers  automatically  consolidate  positional  and  depth 
data.  They  can  be  programmed  to  delete  spurious  spikes  which 
result  from  sunken  debris  or  conditions  resulting  from  other 
than  the  bottom  itself.  Initial  costs  may  be  prohibitive  to 
other  than  the  larger  dredge  operators.  (Appendix  D  describes 
a  similar  system. )  Until  these  advanced  systems  find  greater 
utilization,  the  current  techniques  should  be  understood  for 
what  they  can  and  cannot  do. 

The  timing  of  these  surveys  is  also  important  since 
bottom  conditions  are  time  dependent.  Shoals  appear  and 
recede  with  time  with  resultant  fluctuations  in  volume  in 
response  to  storms  and  other  short  and  long  term  phenomena. 
While  it  is  common  practice  to  provide  bottom  contour  sur¬ 
veys  along  with  invitations  for  bid,  the  time  period  between 
when  the  survey  was  made  through  the  design  phase  and  up  to 
the  start  date  can  easily  be  weeks  or  even  months.  The 
prudent  contractor  should  update  these  surveys  prior  to  con¬ 
struction  in  order  to  release  himself  from  total  dependence 
upon  customer  generated  pre-dredge  surveys. 


3.3  SIGNIFICANCE  OF  MOBILIZATION/DEMOBILIZATION  COSTS 

A  separate  but  equally  significant  element  of  the  project 


estimating  process  is  the  cost  of  mobilization/demobiliza- 
tion  (MDM)  for  the  contractor's  plant  and  personnel.  The 
proportion  of  MDM  costs  to  total  project  costs  cannot  be 
stated  with  any  degree  of  accuracy  but  proportions  of  up 
to  30#  of  total  project  cost  frequently  occur.  The  ability 
of  the  contractor  to  accurately  determine  his  MDM  costs  is 
far  greater  than  the  Corps  estimator  who  must  rely  on  one 
MDM  cost  when  generating  the  total  government  estimate  even 
though  many  geographically  separated  firms  may  bid  the  job. 
Inclusion  of  MDM  costs  in  estimates  are  not  peculiar  to 
dredging  projects  but  their  effects  on  the  final  contract 
value  are  greater  than  in  most  other  endeavors. 

Research  has  been  conducted  (43)  on  the  manner  in  which 
MDM  costs  are  estimated  by  Corps  personnel.  The  current 
system  is  less  than  uniform  and  reflects  the  non-homogeneity 
of  dredging  by  region  and  type  of  work.  One  basic  assumption 
that  must  be  made  by  the  Corps  estimator  is  the  point  of 
mobilization  of  the  contractors'  plant.  Corps  District 
Offices  vary  in  their  methodology  with  using  "the  farthest 
point  at  which  suitable  contractor  plant  is  available  while 
others  select  the  point  at  which  the  'second  closest  dredge 
of  appropriate  size  for  the  job  is  currently  located.'  "  (44) 
The  spread  of  techniques  the  different  regions  use  are 
described  below j 

New  England — the  average  coastwise  distance 
for  contractors  in  the  vicinity  who  are 
expected  to  bid; 

Wilmington — from  the  farthest  point  at 
which  suitable  contractor  equipment  is 
available  5 
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Vicksburg — from  New  Orleans* 

Memphis — New  Orleans  or  752  miles* 

San  Francisco — if  adequate  equipment  is 
available  in  the  area,  use  50  miles.  If 
not,  from  the  point  where  adequate  equip¬ 
ment  is  available* 

Detroit — average  based  on  the  location 
of  three  dredges  that  might  do  the  job 
and  then  pick  a  harbor  at  that  distance. 

If  there  is  a  likely  dredge  in  or  near 
that  harbor,  then  use  it  as  the  assumed 
mobilization  point* 

St.  Paul — from  the  farthest  potential 
bidders  home  port* 

Galveston — from  the  location  of  a  dredge 
likely  to  do  the  work  (both  suitable  and 
available).  (45) 


Once  the  geographic  mobilization  point  is  assumed, 
the  Corps  estimator  then  allows  the  potential  contractor 
a  certain  amount  of  time  for  preparation  for  transfer.  This 
depends  largely  upon  the  size  of  plant  required  and  can  vary 
from  two  days  for  small  dredges  (up  to  and  including  16" 
diameter)  to  four  days  for  larger  equipment.  This  prepara¬ 
tion  time  is  then  added  to  the  time  required  for  the  transfer 
of  the  dredge  from  the  assumed  mobilization  point  to  the  pro¬ 
ject  site.  Transfer  time  depends  directly  upon  the  transfer 
rate  or,  essentially,  speed  of  movement  of  the  plant.  Again, 
Corps  District  Offices  differ  here  with  some  assuming  3  to  6 
miles  per  hour  depending  on  whether  the  dredge  moves  up  or 
downstream.  Others  use  daily  distance  rates  such  as  12  miles 
per  day  (St.  Paul  District)  or  60  to  70  miles  per  day 
(Galveston).  (46) 

Time  is  also  allowed  for  the  setting  up  of  contractor 
plant  once  it  has  arrived  on  site.  The  spread  of  District 
Offices  hero  is  more  uniform  with  most  allowing  one  or  two  days. 


62 


The  demobilization  estimating  process  is  also  non-uniform 
throughout  the  nation.  Most  assume  that  demobilization  costs 
are  the  same  as  mobilization  costs  minus  setup  time  costs. 

The  St.  Louis  and  Buffalo  District  Offices  assume  that  DM 
costs  are  half  of  M  costs.  Some  Districts  do  not  assume  that 
contractor  plant  returns  to  its  home  port  since  most  dredges 
proceed  on  to  other  jobs.  In  these  Districts,  DM  is  based 
on  the  assumption  that  the  contractor  plant  moves  to  the 
"nearest  safe  harbor."  (47) 

The  effect  of  these  MDM  estimating  procedures  is  two¬ 
fold.  Obviously,  the  procedures  used  differ  geographically 
thus  resulting  in  different  MDM  estimates  depending  on  who 
generates  them.  Equivalent  projects  then  could  have  different 
MDM  estimates.  Secondly,  and  more  importantly,  the  feeling 
exists  that  delved  estimates  for  MDM  overstate 

the  actual  costs  incurred  by  the  contractor.  MDM  costs  are 
typically  lump  sum  items  on  the  contract,  and  are  paid  in 
accordance  with  the  successful  contractor's  bid.  But  con¬ 
tractors  know  how  the  government  estimate  is  arrived  at  and, 
presumably,  take  that  process  into  account  when  they  generate 
their  bid. 

As  previously  stated,  Corps  MDM  estimates  are  usually 
based  on  the  presumed  mobilization  point  being  the  contrac¬ 
tor's  home  port.  Sequencing  two  consecutive  Corps  contracts 
can  thus  permit  the  contractor  to  be  paid  twice  for  trans¬ 
fer  from  its  home  port.  Since  typical  MDM  cost  can  easily 
approach  30-40#  of  total  contract  value,  the  issue  of  the 


accuracy  of  these  payments  is  very  significant.  In  ex¬ 
treme  cases,  MDM  costs  can  exceed  total  dredging  costs. 

The  issue  of  Government  derived  MDM  estimates  ex¬ 
tends  beyond  their  ability  to  forecast  contractor  incurred 
expenses.  Contractor  derived  MDM  bid  items  are  frequently 
used  to  unbalance  the  total  bid  since  Corps  contract  pro¬ 
visions  normally  allow  for  60%  of  MDM  lump  sum  items  to  be 
paid  once  the  contractor  plant  is  on  site.  The  contractor 
may  decrease  his  unit  price  and  transfer  the  difference  to 
its  MDM  lump  sum  item.  The  Corps  is  then  providing  "working 
capital  to  the  dredging  contractor."  (48) 

For  the  average  contractor,  the  inaccuracies  of  the 
payment  system  are  accepted  as  a  normal  course  of  events 
and  are  dealt  with  by  adjusting  his  bid.  The  likelihood 
of  overpayment  of  MDM  expenses  suggests  that  greater  in¬ 
vestigation  and/or  modified  procedures  are  called  for. 

The  MDM  estimating  process  could  be  improved  without  gen¬ 
erating  a  single  mandatory  system  that  would  disallow  the 
acknowledgement  of  regional  or  job  related  factors.  Reim¬ 
bursing  only  proven  contractor  costs  would  clearly  minimize 
the  problem  but  would  not  aid  the  Corps  in  estimating  the 
value  of  future  contracts.  It  would,  however,  deal  posi¬ 
tively  with  the  dilemma  of  paying  the  contractor  twice  for 
mobilization.  Increased  supervision  and  the  analysis  of 
submitted  costs  could  prove  difficult  since  MDM  costs  are  by 
nature  ill  defined.  The  significance  of  the  dollar  sums  in¬ 
volved  does,  however,  dictate  a  need  to  review  the  wisdom  of 
the  current  system. 


I 


3.4  BROADER  MANAGEMENT  PERSPECTIVES 
The  management  of  individual  dredging  projects  is 
dictated  to  a  great  measure  by  the  imprecision  of  both 
dredging  itself  and  estimating  the  process.  Until  new 
methodologies  or  hardware  are  introduced,  the  current  state 
of  affairs  will  continue.  The  managerial  problem  can  be 
viewed  though  in  a  larger  sense  if  the  perspective  is  changed 
from  a  site  specific  to  a  regional  or  national  viewpoint.  The 
issues  then  tend  to  incorporate  such  questions  as  how  deep 
should  channels  actually  be  and  what  are  the  priorities  for 
maintenance  dredging  among  a  series  of  possible  channels? 

These  questions  are  beginning  to  be  asked  by  various  research¬ 
ers  and  federal  agencies.  They  ultimately  involve  the  ques¬ 
tion  of  optimizing  the  mix  of  increased  dredging  costs  versus 
decreased  transportation  costs  as  shown  in  Figure  2  below. 

Figure  3.2i  Optimizing  Total  Cost  Curve 

total  cost 
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The  depths  of  federally  maintained  navigable  water¬ 
ways  is  determined  by  Congress.  Once  determined,  the 
authorized  depths  are  rarely  changed.  It  is  suggested  that 
many  authorized  channel  depths  do  not  take  into  account  the 
recent  rise  in  the  value  of  transported  goods  and,  thus, 
the  benefits  portion  of  the  cost/benefit  equation  may  be 
significahtly  altered.  The  existing  authorized  channel 
depths  reflect  the  transportation  costs  and  vessel  drafts 
in  previous  years  and  may  not  coincide  with  what  may  be  called 
the  optimum  channel  depth.  Since  larger  vessels  can  carry 
greater  volumes  of  goods,  the  unit  transportation  costs  and 
final  costs  to  consumers  is  demonstrably  lower.  Increased 
channel  depths  required  to  accommodate  these  larger  vessels 
obviously  dictate  greater  dredging  costs.  The  optijjKlfn'  mix 
of  these  variables  appears  to  be,  in  one  instance  at  least, 
to  dredge  to  whatever  depths  are  required  to  allow  access  for 
these  larger  vessels.  (49)  This  is  a  reflection  of  the  fact 
that  the  majority  of  waterborne  cargo  is  energy  related;  crude 
oil  and  petroleum  distillates.  The  increasing  value  of  these 
commodities  has  skewed  the  historical  cost/benefit  ratio 
analysis  of  most  navigable  waterways. 

The  case  can  be  made  for  the  reanalysis  of  existing 
federal  channel  depths  through  the  use  of  computer  models  to 
ascertain  which  of  these  should  be  deepened  (or  decreased) 
to  more  closely  arrive  at  the  point  of  minimum  total  costs. 
With  increasing  energy  costs,  the  long  run  benefits  of  this 
approach  are  evident.  Although  this  has  been  suggested  before, 
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the  urgency  is  increasing.  Such  a  review  is  presently 
underway  and  is  called  the  National  Waterways  Study.  The 
goal  of  this  program,  being  conducted  by  the  Institute 
for  Water  Resources,  U.S.  Army  Corps  of  Engineers,  "is  to 
develop  a  comprehensive  framework  for  future  decision  making 
about  the  use  of  the  U.S.  waterways  for  transportation  pur¬ 
poses."  (50) 

Total  dredging  costs  could  be  decreased  by  viewing  the 
system  from  a  regional  standpoint.  The  question  of  MDM  costs 
could  be  addressed  by  grouping  a  series  of  dredging  projects 
within  a  region  and  awarding  the  package  to  one  contractor. 

A 

MDM  costs  would  be  lowered  as  a  direct  result,  plus,  con¬ 
tractor  dredge  plant  utilization  rates  would  increase.  This 
would  allow  lower  unit  prices  since  contractor  plant  would 
be  operational  a  greater  percentage  of  the  construction 
season.  This  longer  period  of  productivity  would  lower  risk 
and  increase  the  amortization  period  for  dredge  plant  depre¬ 
ciation.  Where  the  technique  is  presently  in  effect,  it  could 
be  expanded  to  include  projects  lying  at  the  limits  of 
District  jurisdictional  boundaries.  Externally  imposed 
scheduling  constraints  and  the  possible  increase  in  total 
time  required  for  project  completion  are  problems  that  should 
not  be  underestimated  if  this  technique  is  applied. 


3.5  CONCLUSIONS 

The  project  planning  and  management  of  dredging- work 
is  atypical  from  most  other  construction  disciplines.  The 
inability  to  accurately  forecast  and  monitor  actual  dredged 
volumes  has  resulted  in  a  presumed  level  of  inaccuracy  that 
can  only  be  overcome  by  the  introduction  of  new  hardware. 

The  regionally  divergent  methods  for  estimating  MDM  costs 
have  resulted  in  a  system  that  may  overcompensate  contractors 
for  actual  costs  incurred.  Although  there  are  many  other 
areas  of  dredge  project  management  that  deserve  further  re¬ 
finement,  the  costs  that  result  from  these  two  factors  could 
be  brought  closer  in  line  with  reality  by  modifying  current 
techniques  or  conventions. 

Dredging  is  becoming  an  increasingly  expensive  process 
with  unit  dredging  costs  rising  annually  while  total  quanti¬ 
ties  dredged  decrease.  In  most  regions  of  the  nation,  cost 
increases  have  exceeded  the  annual  rate  of  inflation.  To 
those  agencies  charged  with  funding  and  controlling  the  pro¬ 
cess,  the  problem  of  cost  escalations  has  traditionally  been 
addressed  by  increased  funding  requests  to  Congress.  At  some 
point,  this  process  of  paying  more  while  doing  less  must  be 
reversed.  There  now  exists  a  significant  need  to  quantify 
those  forces  which  are  causing  the  escalation  of  unit  prices. 
It  is  important  to  note  that  there  have  been  very  few  if  any 
published  articles  in  the  literature  which  examine  the  problem 
or  suggest  solutions.  The  National  Dredging  Study,  discussed 


in  Chapter  6,  was  a  major  step  in  understanding  the  dredging 
market  in  America  and  could  form  the  foundation  for  this 
further  analysis.  The  investigatory  process  should  now 
he  extended  to  determine  those  areas,  whether  technological 
or  managerial,  which  can  be  improved  to  induce  lower  unit 
costs. 

It  appears  that  project  management  and  control  techniques 
can  be  significantly  strengthened  through  new  hardware  and 
the  imposition  of  new  Federal  regulations  which  would  tighten 
cost  controls.  If  these  improvements  are  to  occur,  they  must 
be  preceded  by  detailed  cost  analysis  studies  premised  on 
the  concept  that  unit  dredging  costs  can  be  lowered  without 
necessarily  endangering  the  profit  margins  of  private  dredging 


firms. 


4.  ADVANCEMENTS  IN  DREDGING  METHODOLOGY 


4.1  INTRODUCTION 

Dredging  operations  are  normally  thought  of  as  being 
related  almost  solely  to  the  maintenance  or  improvement  of 
existing  navigable  waterways.  The  majority  of  dredging  does 
in  fact  revolve  about  this  central  issue  primarily  because 
of  the  immediacy  of  the  problem  and  its  universality.  The 
dredge  and  its  utilization  is  not,  however,  constrained  to 
this  traditional  role.  In  recent  years,  the  concept  of  the 
dredging  process  has  been  expanded  to  address  a  wider  range 
of  potential  uses  beyond  the  typical  role  of  channel  work. 

The  expansion  of  dredge  into  new  and  challenging  areas  is 
indicative  of  the  inherent  flexibility  of  the  process  itself. 
The  ability  to  move  submerged  deposits  is  sufficiently  broad 
to  allow  its  application  to  areas  seemingly  beyond  the  capacity 
of  the  equipment.  The  apparent  role  of  the  dredge  is  thus 
undergoing  a  fundamental  re-examination.  What  follows  is  a 
brief  review  of  some  of  the  new  applications  of  dredges  to 
old  problems. 


4.2  BEACH  NOURISHMENT  TECHNIQUES 


4.2.1  Problem  Scope.  The  coastline  of  the  United  States 
has  been  a  natural  resource  that  has  been  exploited  for 
economic  and  social  purposes  since  the  founding  of  the 
nation.  The  total  shoreline  length  of  the  United  States 
including  Alaska,  Puerto  Rico,  Virgin  Islands  and  the  Great 
Lakes  totals  approximately  84,300  miles.  (51)  The  usage  of 
this  great  resource  is  indicative  of  the  fact  that  a  signifi¬ 
cant  percentage  of  this  total  is  regarded  as  an  exploitable 
commodity  leading  to  encroachment  of  civilization  ever  closer 
to  the  coastlines.  This  shift  of  population  towards  the 
coasts  has  resulted  in  a  greater  awareness  of  a  slow,  almost 
imperceptible  process i  beach  erosion. 

Figure  4. It  Usage  of  the  National  Seashore  (52) 
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Figure  4.1  depicts  the  various  uses  of  the  total  national 
seashore.  Fully  41%  of  the  seashore  of  the  contiguous  United 
States  has  been  put  to  some  use  by  the  nation.  The  shore, 
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however,  does  not  present  a  uniform  condition  along  its 
entire  length.  Figure  4.2  illustrates  this  fact  by  differ¬ 
entiating  the  total  coastline  into  beach  and  nonbeach  regimes. 
As  can  be  seen,  the  extent  of  the  beach  environments  is  in 
the  minority  and  reflects  the  limited  nature  of  this  resource. 


The  relative  delicacy  of  the  beaches  that  constitute 
the  third  of  the  contiguous  coastline  is  reflected  by  the 
fact  that  "approximately  42#  (15.400  miles)  of  this  shoreline 
undergoes  erosion,  with  about  8#  (2,600  miles )  erodii.&  u.t 
such  a  rate  as  to  be  termed  critical."  (54) 

The  erosion  of  a  beach  is  primarily  a  result  of  v/ave 
action  and  littoral  (longitudinal)  cufrent  transport  of 
beach  and  submerged  sediments.  The  exact  mechanics  of  the 
process  are  undergoing  greater  analysis  since  the  scope  of 
the  problem  has  been  identified.  The  immediacy  of  the  situa¬ 
tion  is  maximized  where  the  encroachment  of  man  and  his  struc¬ 
tures  were  built  on  what  appeared  to  be  static  beach  profiles. 
With  more  careful  study,  these  shorelines  are  seen  to  be  in 
a  state  of  transition  with  sediments  either  accumulating  or 
eroding.  The  necessity  of  reversing  the  erosion  process  has 
met  with  some  question  as  to  the  wisdom  of  saving  the  in- 


vestments  of  those  who  have,  in  the  eyes  of  others,  un¬ 
wisely  "built  next  to  a  shifting  shoreline.  The  efficacy 
of  reversing  the  process  is  much  less  of  a  question  to  those 
whose  homes  or  businesses  are  slowly  being  surrounded  by 
the. sea.  Substantial  financial  investments  have  been  made 
and  justifiably  deserve  the  concern  of  those  able  to  mitigate 
the  process. 

The  traditional  answer  to  the  problem  of  beach  erosion 
has  been  two-fold.  Since  the  situation  is  essentially  trans¬ 
port  of  sand  away  from  the  beach,  in  many  instances  the  intro¬ 
duction  of  new  deposits  trucked  from  inland  has  appeared  to 
be  the  most  economical  and  obvious  solution.  However,  "re¬ 
placing  beach  sand  from  dwindling  inland  sources  has  increas¬ 
ingly  increased  in  cost  and  is,  in  many  instances,  environ¬ 
mentally  undesirable."  (55)  It  also  presupposes  a  readily 
available  supply  of  sand  within  economic  haul  distances.  A 
second,  and  presumed  to  be  more  effective  long  term  solution, 
has  been  a  structural  answer.  The  construction  of  jetties, 
groins  and  other  permanent  structures  perpendicular  to  a  beach 
and  extending  into  the  sea  were  predicated  on  the  belief  that 
these  structures  would  retard  the  littoral  movement  of  sedi¬ 
ments  along  the  beach.  While  this  does  in  fact  occur,  a 
detrimental  side  effect  is  induced.  Beyond  the  extent  of 
these  structures,  littoral  drift  continues  and  is  increased 
since  up-beach  sediments  no  longer  flow  into  that  area.  The 
use  of  jetties  thus  imposes  a  requirement  to  either  extend 
their  use  along  the  full  length  of  a  beach  or  to  decide  where 


to  accept  erosion  at  a  greater  than  normal  rate.  This 
subjective  decision  is  often  a  difficult  and  emotional 
process.  Furthermore,  the  use  of  jetties  is  less  than 
desired  in  some  areas  since  the  aesthetic  effects  of  the 
structures  tend  to  diminish  the  natural  beauty  and  thus  the 
financial  value  of  the  surrounding  property.  The  traditional 
solutions  are  therefore  either  not  wholly  applicable  or  not 
desirable  in  many  instances.  The  requirement  to  mitigate 
beach  erosion  has  called  for  new,  innovative  procedures  that 
could  successfully  yet  economically  address  the  problem. 

As  may  be  evident  by  now,  the  dredging  process'  inherent 
capacity  to  transport  submerged  sediments  has  been  recognized 
as  a  potential  solution.  The  technique  of  hydraulically 
placing  sand  from  the  off-shore  zone  back  onto  eroding  beaches 
through  the  use  of  dredge  rOpn+(  p  wnreqc  commonly  called 
beach  nourishment,  has  been  successfully  utilized  in  a  number 
of  instances. 


4.2.2  Beach  Nourishment  Tests.  The  nourishment  of  beaches 
by  hydraulic  placement  of  suitable  material  presupposes  the 
existence  of  a  supply  of  material  nearby  the  problem  beach 
and  of  a  suitable  quality.  The  availability  of  this  supply 
was  investigated  by  the  Corps  of  Engineers  Coastal  Engineering 
Research  Center  (CERC).  CERC  has  been  conducting  "the  Inner 
Continental  Shelf  Sediment  and  Structure  Survey  (ICONS), 
formerly  called  the  Sand  Inventory  Program,  since  the  mid- 


1960s.  The  purpose  of  this  survey  is  to  find  and  delineate 
offshore  deposits  of  sand  suitable  for  beach  restoration 
and  stabilization."  (56)  Begun  in  1964,  results  to  date 
indicate  "the  existence  of  suitable  sand  deposits  between 
the  15  and  100  foot  depth  contour  within  10  miles  of  any 
selected  location  on  the  shore.  The  concentrated  sand  de¬ 
posits  vary  in  thickness  with  some  being  in  excess  of  25  feet. 
Between  the  concentrated  deposits  exist  a  one  to  two  foot 
layer  of  sand.  This  sand  layer  contains  an  appreciable  per¬ 
centage  of  fine  sand,  whereas  most  of  the  concentrated  deposits 
appear  to  have  sand  equal  to  or  coarser  than  materials  in  the 
foreshore  and  beach  zone  areas."  (57) 

Once  the  availability  of  the  sand  was  established,  the 
Corps  of  Engineers  began  a  series  cf  tests  at  selected  loca¬ 
tions  to  determine  the  feasibility  of  transposting  the  material 
back  to  the  beach  through  the  use  of  Corps  dredge  plant.  The 
operating  environment  constrained  the  selection  of  dredge 
plant  to  those  types  of  equipment  capable  of  operating  in  open 
waters  where  significant  wave  action  is  typical.  The  attri¬ 
butes  of  hopper  dredges  was  fundamental  in  their  selection  for 
use  in  this  harsh  environment.  Their  ability  to  dredge  sand 
up  to  an  average  depth  of  60  feet  also  allowed  them  to  gain 
access  to  a  substantial  portion  of  the  deposits  in  the  offshore 
zone. 

The  first  such  beach  nourishment  test  was  conducted 
along  the  Atlantic  shore  at  Sea  Girt,  New  Jersey  in  the 
spring  of  1966.  The  site  was  chosen  since  "the  property 


required  beach  nourishment,  was  in  a  typical  severe  ocean 
environment,  and  was  near  a  known  offshore  sand  deposit."  (58) 
The  Corps  hopper  dredge  Goethals  was  chosen  for  its  large 
hopper  capacity  (6,422  cubic  yards)  and  its  ability  to  pump 
out  the  contents  of  its  hopper  once  loaded.  This  first  full 
scale  feasibility  test  of  hopper  dredge  beach  nourishment 
was  based  upon  the  concept  of  tilling  the  hopper  from  adjacent 
sand  deposits,  and  moving  the  dredge  under  its  own  power  to 
a  floating  barge  positioned  approximately  2,000  feet  offshore. 

A  submerged,  one-piece,  welded,  28"  diameter  steel  pipe  ex¬ 
tended  from  this  barge  along  the  sea  bottom  and  up  onto  the 
beach.  The  Goethals  attached  its  discharge  line  to  this  pipe 
and  using  its  onboard  pumps,  hydraulically  moved  the  sand  from 
its  hoppers  to  the  beach.  Once  empty,  the  dredge  was  discon¬ 
nect0??,  travelled  If  miles  back  to  the  deposit,  refilled  its 
hoppers  and  repeated  the  process. 

The  greatest  problems  encountered  during  the  Sea  Girt 
test  were  mechanical  failures  in  the  connection  between  the 
mooring  barge  and  the  ocean  end  of  the  submerged  pipeline. 

The  problems  were  basically  a  result  of  weather  since  wave 
action  and  resultant  forces  placed  on  the  connections  proved 
excessive  to  their  design.  During  one  non-test  period,  a 
severe  storm  caused  the  mooring  barge  to  break  away  from  its 
anchors  and  it  was  ultimately  forced  to  the  beach.  Additional 
barge  anchors  and  strengthening  of  the  barge/pipeline  connec¬ 
tion  permitted  the  test  to  continue  once  calm  weather  returned. 

The  ultimate  viability  of  the  concept  was  proven  by  the 
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Sea  Q'irt  test.  In  all,  52  hopper  loads  totalling  250,093 
cubic  yards  of  material  were  delivered  to  the  beach.  However, 
the  total  effective  pumping  time  was  only  54$S{  much  less 
than  the  70%  estimated.  The  total  project  cost  was  $680,170 
versus  an  estimated  $700,000.  This  yielded  a  unit  cost  of 
$2.72  per  yard  which  was  above  the  $2.00  estimated.  The  higher 
unit  cost  was  a  reflection  of  the  decreased  productivity, 
equipment  failures  and  repairs  and  higher  initial  costs  for 
some  items  of  equipment.  The  unit  cost  achieved  was,  however, 
less  than  the  cost  to  accomplish  the  same  results  if  inland 
sand  was  transported  by  truck  to  the  beach. 

A  second,  and  slightly  altered  test,  was  conducted  at 
Jacksonville,  Florida  in  the  spring  of  1974.  The  Goethals 
was  again  utilized  along  with  a  floating  barge  ttf  hydrau¬ 
lically  transport  sand  to  a  severely  eroded  beach.  A  signifi¬ 
cant  difference  in  this  test  was  the  siting  of  the  barge 
adjacent  to  a  stone  jetty  from  which  the  discharge  pipe  ran 
along  the  beach.  The  reduced  wave  action  resulted  in  a  much 
more  stable  pumping  condition  with  reduced  mechanical  failures. 
This  arrangement  also  allowed  the  use  of  spuds  on  the  mooring 
barge  (reinforced  by  two  anchors)  which  further  enhanced  the 
stability  of  the  system  as  a  whole.  The  8,000  foot  long  pipe¬ 
line,  however,  approached  the  pumping  capacity  of  the  dredge 
and  resulted  in  clogging  of  the  line  on  some  occasions. 

As  a  result  of  the  lessons  learned  at  Sea  Girt  and  the 
less  severe  site  conditions,  the  Jacksonville  test  was  con¬ 
sidered  a  success.  "During  the  period  March  25  to  May  1, 


one  hundred  twenty  five  hopper  loads  of  material  totalling 
400,170  cubic  yards  were  delivered  to  the  beach. .. through 
a  pipeline  with  a  28H  diameter."  (59)  Based  on  an  actual 
project  cost  of  $919,160,  a  unit  cost  of  $2,30  resulted. 

This  was  in  close  agreement  to  the  $2.24  per  yard  that  was 
estimated.  The  effective  time  was  increased  to  83.2#  which 
was  a  significant  improvement  over  Sea  Girt.  Again,  the  unit 
cost  incurred  was  less  than  alternate  beach  nourishment  pro¬ 
cedures. 

As  the  feasibility  of  hopper  dredge  beach  nourishment 
operations  was  being  proven,  the  application  of  the  process  won 
greater  acceptability.  An  example  of  this  growing  attitude  was 
evident  in  the  third  field  test  conducted  at  Virginia  Beach, 
Virginia  in  the  fall  of  1974,  This  major  recreation  beach 
fronting  on  the  Atlantic  Ocean  had  been  experiencing- con¬ 
siderable  annual  erosion  which  was  being  partially  overcome 
through  the  use  of  small  cutter  head  dredges  pumping  material 
from  surrounding  estuaries  to  the  beach  on  an  average  of 
150,000  cubic  yards  per  year.  As  a  result  of  new  environ¬ 
mental  limitations,  this  procedure  was  halted  in  early  1974. 
Unusually  severe  erosion  in  the  preceding  year  heightened 
the  need  for  nourishment  by  some  alternate  technique.  A  re¬ 
quest  to  the  Corps  of  Engineers  resulted  in  the  third  major 
field  test  of  hopper  dredges  in  beach  nourishment  work. 

The  conditions  that  existed  at  the  Virginia  Beach  test 
were  similar  to  Sea  Girt  in  that  the  mooring  barge  was  sta¬ 
tioned  in  open  seas.  It  incorporated  a  much  longer  pipeline 
(26,500  to  28,000  feet)  which  was  to  be  connected  to  two  land 


based  booster  stations  to  allow  such  extreme  pumping  distances. 
Limitations  on  time  and  funds  forced  a  change  in  plans  with 
the  final  pipeline  being  submerged,  28  inches  in  diameter 
and  4,690  feet  long.  Pumped  material  was  stockpiled  at  the 
end  of  the  pipeline  and  was  trucked  to  the  eroding  beach. 

In  the  test,  a  DeLong  Pier  (80'  x  300' )  was  utilized  as  a 
fixed  berthing  position  for  the  Goethals.  The  pier  is  a 
floating  barge  equipped  with  10  spuds  each  six  feet  in  dia¬ 
meter  and  78  feet  in  length.  By  extending  the  spuds,  the 
pier  rises  from  the  water  and  forms  a  stable  mooring  dock. 
Alongside  the  pier,  a  second  barge  was  positioned  and  the  sub¬ 
merged  pipeline  was  connected  as  in  previous  tests.  Pumping 
operations  subsequently  began  on  October  6,  1974. 

During  the  ensuing  weeks,  a  series  of  severe  storms 
occurred  but  did  not  substantially  hinder  the  operation.  Wind 
gusts  up  to  30  miles  per  hour  and  seas  to  6  feet  were  recorded 
while  pumping  continued.  Final  transported  quantities  totalled 
572,414  cubic  yards  or  174  hopper  loads.  The  estimated  cost 
of  $1,230,000  was  exceeded  and  amounted  to  a  final  price  of 
$l*353t8l6.  "This  resulted  in  an  actual  unit  cost  per  cubic 
yard  of  $2.37  for  572,414  cubic  yards  delivered  to  the  beach 
and  $3.00  for  the  452,000  cubic  yards  of  material  retained 
above  the  mean  high  water  level."  (60)  The  effective  time 
reached  86#  in  spite  of  the  severe  weather  conditions.  Re¬ 
sults  indicated  that  operations  could  continue  as  long  as 
wave  heights  did  not  exceed  6  feet.  The  Virginia  Beach  test 
thus  further  refined  the  beach  nourishment  technique  by 
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illustrating  the  need  for  rigidity  of  the  berthing  system 
when  severe  sea  conditions  are  expected. 

As  a  result  of  the  three  tests,  beach  nourishment 
through  the  use  of  direct  pumpout  hopper  dredges  has  been 
accepted  as  an  economical  and  reliable  technique.  The  largest 
beach  nourishment  project  ever  attempted  is  now  in  progress 
at  Miami  Beach,  Florida.  Under  the  supervision  of  the  Jackson¬ 
ville  District  Engineer  Office,  10. 5  miles  of  new  beach  will 
be  created  with  an  average  width  of  250  feet.  Scheduled  for 
completion  in  1981,  the  estimated  contract  value  of  $64  mil¬ 
lion  reflects  the  immensity  of  the  undertaking.  The  success 
of  the  project  could  breathe  new  life  into  the  tourist  trade 
which  has  diminished  in  pace  with  the  withering  beaches. 

While  the  technique  has  been  proven  in  its  ability  to 
reverse  the  effects  of  beach  erosion,  it  has  oecome  a  con¬ 
troversial  topic  in  many  circles.  The  technique  must  be  re¬ 
garded  as  restorative  and  temporary  in  nature  since  the 
forces  of  nature  have  not  been  appreciably  altered  or  dimin¬ 
ished.  It  is  therefore  a  maintenance  procedure  of  limited 
duration.  To  some,  it  is  viewed  as  legitimitizing  existing 
beach  construction  or  even  as  an  inducement  that  might  spur 
growth  into  areas  considered  to  be  unstable  in  the  past.  In 
addition,  complaints  are  based  on  the  belief  that,  "None  of 
these  projects  has  ever  been  permanent.  All  they  do  is  buy 
a  few  years  at  an  exorbitant  cost."  (61)  While  this  may  be 
partially  true,  the  alternative  of  inaction  and  resultant 
severe  damage  to  existing  facilities  appears  to  be  less  than 
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pragmatic  or  justifiable.  If  growth  along  sensitive  and 
shifting  beach  zones  is  to  be  prevented,  land  use  planning 
and  improved  zoning  controls  must  be  invoked. 


4.3  ALTERNATE  APPLICATIONS  OF  DREDGING 

The  list  of  potential  uses  for  the  technology  of  dredging 
is  growing  in  length.  Reclamation  of  sediments  for  use  as 
construction  materials  is  a  time  proven  industry.  Similarly, 
dredging  is  an  economical  and  efficient  procedure  for  sub¬ 
merged  mining  of  increasingly  valuable  resources  such  as 
tin,  gold  and  diamonds.  Mineral  rich  nodules  found  in  deep 
sea  environments  are  recognized  as  prime  candidates  for  re¬ 
covery  through  the  application  of  modified  dredging  tech¬ 
niques.  These  applications  are  reported  elsewhere  and  con¬ 
stitute  new  horizons  for  the  dredging  industry.  Jurisdic¬ 
tional  disputes  are  currently  inhibiting  the  exploitation  of 
these  new  deposits.  However,  the  capacity  to  recover  them  has 
been  proven  in  limited  field  tests. 

The  dredge's  ability  to  deepen  existing  reservoirs  and 
thus  increase  storm  runoff  and  potable  water  storage  is  an 
additional  beneficial  application  of  the  process.  As  reported 
by  Roberts  (62),  small  transportable  dredges  are  in  use  which 
can  remove  silt  from  existing  water  supply  reservoirs.  These 
dredges  use  a  horizontal  auger  system  on  a  hydraulically 
operated  boom  which  forces  material  to  a  central  intake  pipe. 
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Material  is  then  transported  through  discharge  lines  to  a 
nearby  settling  basin.  "An  Illinois  community  (population 
1,010),  which  has  a  26  acre  (110,500m2)  water  supply  lake 
that  had  lost  nearly  half  of  its  original  volume,  used  this 
type  of  dredge  to  remove  200,000  cubic  yards  of  sediment. 

This  was  accomplished  during  the  first  two  years  at  a  cost 
of  28  cents  per  cubic  yard."  (63)  This  type  of  operation 
can  create  a  new  landfill  or  the  material  can  be  used  to  re¬ 
juvenate  existing  nearby  farmland.  "A  similar  spoil  area 
used  for  another  Illinois  lake  dredging  project  produced  45 
bushels  per  acre  of  winter  wheat  without  the  addition  of  fer¬ 
tilizer.  Such  sediments  are  generally  rich  in  nitrates,  phos¬ 
phorus  and  potash  because  they  come  from  heavily  fertilized 
watersheds."  (64) 

The  application  of  dredging  technology  i-u  altex-native 
problems  is  a  topic  of  research  presently  under  review  by  the 
Corps  of  Engineers  Waterways  Experiment  Station,  WES.  While 
initial  studies  are  just  beginning,  the  likelihood  of  estab¬ 
lishing  new  and  innovative  applications  for  dredging  and  ex¬ 
panding  the  efficiency  of  current  operations  are  both  high. 
Improved  coordination  with  European  nations  whose  indigenous 
dredging  industries  are  among  the  most  modern,  is  a  fundamental 
requirement  in  this  and  every  other  dredging  research  and 
development  program. 


5.  ENVIRONMENTAL  ASPECTS  OF  DREDGING 


5.1  INTRODUCTION 

The  conduct  of  dredging  operations  in  America  over  the 
past  decades  was  a  relatively  systematic  and  non-controver- 
sial  topic.  Rivers  and  harbors  s’iltdd  up  and  dredges 
periodically  reversed  the  situation.  The  tone  of  the  pro¬ 
cess  can  be  regarded  as  mainly  "business  as  usual”  during 
the  majority  of  the  twentieth  century.  This  attitude  was 
fundamentally  altered  in  the  late  60s  and  early  70s,  as 
were  many  other  segments  of  American  life,  by  a  new  and 
vigorous  national  awareness  of  environmental  issues.  For 
xne  first  time,  the  dredge  operator  was  being  required  to 
justify  his  actions  within  a  totally  new  set  of  criteria* 
the  environmental  impacts  of  his  operations. 

While  the  environmental  movement  has  had  a  demonstrable 
effect  on  many,  if  not  all  aspects  of  the  American  construc¬ 
tion  industry,  the  dredging  field  has  been  subjected  to  un¬ 
usually  severe  impacts  as  a  result  of  environmental  concerns. 
Few  other  construction  industries  have  been  forced  to  re¬ 
consider,  and  in  many  instances  appreciably  alter,  the  way 
they  accomplish  their  missions.  This  great  effect  on 
dredging  reflects  another  fundamental  characteristic  of  the 
field  not  shared  by  many  other  disciplines.  Dredgers  have 
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moved  tremendous  quantities  of  material  over  the  years; 
material  that  was  considered  more  or  less  benign  in  its 
characteristics.  With  the  environmental  movement,  these 
dredged  volumes  became,  in  the  minds  of  many,  harmful  to 
the  environment  at  best  and,  to  others,  poisonous  wastes. 
This  unavoidable  production  of  an  environmentally  suspect 
substance  forced  dredging  to  be  affected  by  the  environ¬ 
mental  debate  to  a  degree  unparalleled  by  many  other  pro¬ 
cesses  . 


5.2  CHARACTERISTICS  OF  DREDGED  MATERIAL 

The  effect  of  dredged  material  (DM)  on  the  environment 
was  iioL  of  great  interest  until  recent  years.  However,  the 
engineering  aspects  of  DM  had  been  fairly  well  quantified 
since  DM  could  be  used  in  some  instances  as  a  useful  con¬ 
struction  material.  Tests  have  been  conducted  in  order  to 
define  the  peculiarities  of  DM  in  regards  to  its  pumpability 
and  use  as  a  construction  material. 

The  most  decisive  characteristic  of  DM  is  its  grain 
size  distribution.  Since  most  DM  arises  from  sedimentation 
of  particles  in  suspension,  the  material  is  largely  silt  and 
clays.  Appendix  E  shows  the  grain  size  distribution  of 
bottom  sediments  as  reported  from  a  series  of  Corps  of  En¬ 
gineer  District  Offices. 

The  submicron  portion  of  these  samples  ranged  from 
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\0%-k0%  by  weight.  This  does  not  realistically  conform 
to  the  conditions  during  dredging  operations  since  the 
grain  size  distributions  in  Appendix  4-1  result  from 
ASTM  procedures  that  dictate  the  use  of  a  dispersing  agent. 

The  use  of  this  agent  breaks  down  flocculated  clay  particles 
which  would  not  occur  during  dredging  operations.  "For  the 
materials  tested,  particles  smaller  than  10  are  found  to 
constitute  15%-35%  of  the  sample  when  no  dispersing  agent 
was  used; submicron  particles  constitute  3-15%  of  the  sample 
tested  in  its  natural  state  and  7-40%  of  a  dispersed  sample." 
(65)  The  grain  size  distributions  in  Appendix  E  reflect  in 
situ  conditions  which  would  correlate  most  closely  with 
maintenance  dredging  but  may  also  be  found  in  new  work  pro¬ 
jects  where  dredging  depths  do  not  pass  through  stratified 
layers  of  differing  materials. 

Further  and  more  detailed  engineering  analysis  of  dredged 
material  has  been  conducted  and  reported  by  various  agencies. 

One  such  study  conducted  by  Krizek  and  Salem  (66)  analyzed 
various  factors  of  DM  after  deposition  in  diked  disposal 
areas  near  Toledo,  Ohio.  One  conclusion  of  their  report  states, 
"Unless  appropriate  dewatering  procedures  are  employed,  land¬ 
fills  composed  of  hydraulically  placed  maintenance  dredgings 
will  remain  soft  and  weak  for  long  periods  of  time,  thereby 
restricting  the  potential  usefulness  of  the  landfill."  (67) 

This  obvious  result  of  the  fine  particle  characteristics  and 
extreme  water  content  inherent  to  DM  has  resulted  in  the 
historical  characterization  of  DM  as  a  waste  product  of 


dredging.  (Notable  exceptions  exist  where  dredging  is 
done  solely  for  the  reclamation  of  material  for  use  as  a 
construction  material.  This  is,  however,  a  minor  element 
of  the  dredging  industry. )  This  attitude  towards  DM  as  a 
largely  useless  substance,  led  to  disposal  techniques  that 
involved  the  least  cost.  Typically,  the  material  was  moved 
the  shortest  distance  possible  and  disposed  of  with  little 
regard  to  the  impact  of  the  material  on  its  new  location. 

Open  water  dumping  beyond  the  coastal  zone  became  a  common 
method  of  DM  disposal.  This  technique  ultimately  led  to 
the  enactment  of  a  totally  new  series  of  laws  and  regulations 
governing  the  field  of  dredging. 


5.3  ENVIRONMENTAL  LAWS  AND  REGULATIONS 
AFFECTING  DREDGING  OPERATIONS 

5.3.1  Jensen  Criteria.  The  majority  of  the  dredging  work 
accomplished  in  the  Great  Lakes  region  has  relied  upon  open 
water  disposal  of  DM.  In  the  late  1960s,  environmental  con¬ 
cerns  over  this  technique  grew  after  a  series  of  studies 
were  conducted  by  personnel  of  the  Federal  Water  Pollution 
Control  Administration.  In  1967-1968,  these  studies  analyzed 
the  pollution  levels  of  a  series  of  navigable  Great  Lakes 
harbors  through  the  use  of  bulk  sediment  chemical  analysis 
and  by  reviewing  the  biological  and  physical  status  both  of 
polluted  and  unpolluted  harbors  in  the  region.  This  series  of 
studies  generated  a  subjective  categorization  of  pollution 


levels  based  on  percentages  of  certain  chemical  con¬ 
stituents.  This  allowed  others  to  put  a  label  for  the 
first  time  on  just  what  areas  were  or  were  not  polluted. 

As  the  environmental  considerations  of  dredging  in¬ 
creased  through  the  on-going  national  debate,  the  EPA 
adopted  the  findings  of  the  Great  Lakes  study  and  issued 
them  as  a  series  of  guidelines  which  came  to  be  known  as 
the  Jensen  Criteria.  This  guideline,  reproduced  in  Appen¬ 
dix  F,  stated  that  "dredged  bottom  sediments  could  be 
classified  as  polluted  if  the  bulk  concentration  (on  a 
dry  weight  basis)  of  any  of  seven  chemical  constituents 
exceeded  the  following  limits:  volatile  solids,  6%;  chemical 
oxygen  demand,  5$#  Kjeldahl  nitrogen,  . l#;oil  and  grease, 

.15%;  lead,  .005$;  mercury,  .OOOl^j  and  zinc,  .  OO57S."  (68) 
These  very  stringent  limits  were  widely  used  to  determine 
whether  or  not  bottom  sediments  were  polluted.  11'  they  were 
defined  as  polluted  from  the  Jensen  Criteria  they  were  not 
to  be  disposed  of  in  open  waters,  but  would  have  to  be  either 
confined  in  diked  disposal  areas  or  dumped  in  deep  water 
(100  fathoms  deep  or  more). 

The  imposition  of  the  Jensen  Criteria  almost  immediately 
halted  a  large  proportion  of  scheduled  maintenance  dredging 
work,  especially  in  the  Great  Lakes  area.  Since  deepwater 
disposal  was  a  difficult  proposition  in  the  region,  upland 
disposal  of  the  material  in  diked  areas  was  seen  as  the  only 
solution  to  meeting  the  requirements  of  the  Jensen  Criteria. 
With  this  solution  came  the  requirement  to  acquire  sufficient 


87 


U 


# 

I 

1.  . 

I 

I 


land  on  which  to  build  the  new  diked  disposal  areas.  The 
Rivers  and  Harbors  Act  of  1970  (Public  Law  91-611)  authorized 
the  Corps  to  provide  confined  areas  for  the  disposal  of 
polluted  DM  for  a  period  not  to  exceed  10  years.  The  Corps 
thenr estimated  that  75  "navigation  projects  on  the  Great 
Lakes  (out  of  115)  would  require  confined  disposal  of  dredged 
material.*'  (69)  The  cost  for  these  diked  disposal  areas  was 
estimated  to  be  upwards  of  $240  million.  (70)  This  same 
amount  of  money  "would  pay  for  25  years  of  open  water  dis¬ 
posal  in  the  Great  Lakes."  (71)  The  ultimate  nationwide 
costs  would  have  been  without  comparison  since  in  1972  the 
Corps  of  Engineers  Waterways  Experiment  Station  (WES)  es¬ 
timated  that  fully  "31$  of  average  annual  volume  in  Corps 
maintenance  projects  was  polluted"  according  to  the  Jensen 
Criteria.  (72) 

The  wide  application  of  the  Jensen  Criteria  was  spurred 
on  due  to  the  passage  of  the  National  Environmental  Policy 
Act  (NEPA,  Public  Law  91-190)  signed  into  law  on  1  January, 
1970.  NEPA  required  that  agencies  proposing  work  utilizing 
federal  funds  must  prepare  a  detailed  report  referred  to  as 
EIS  (Environmental  Impact  Statement)  which  would  analyze  the 
proposed  work  in  terms  ofi 

1.  the  environmental  impact  of  the  pro¬ 
posed  action, 

2.  any  adverse  environmental  effects  which 
cannot  be  avoided  should  the  proposal 
be  implemented, 

3.  alternatives  to  the  proposed  action, 

4.  the  relationship  between  short  term 
uses  of  man's  environment  and  the  main¬ 
tenance  and  enhancement  of  long-term 
productivity,  and 
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5.  any  irreversible  and  irretrievable 
commitments  of  resources  which  would 
be  involved  in  the  proposed  action 
should  it  be  implemented.  (73) 

Since  the  Jensen  Criteria  was  the  only  extant  quan¬ 
titative  guideline,  it  found  greater  use  as  a  result  of  the 
requirements  of  NEPA.  This  resulted  in  a  wide  review  of 
proposed  and  active  projects.  As  of  January  1975,  "some 
249  studies,  projects  or  operations  were  modified,  delayed 
or  reduced  in  scope  for  ecological,  environmental,  Aesthetic, 
historical  or  sociological  reasons.  Thirty  three  studies 
were  completely  halted.  Of  the  249  major  changes,  75  river 
and  harbor  dredging  projects  required  modification."  (74) 

The  Jensen  Criteria  had  precipitated  a  monumental  im¬ 
pact  upon  the  dredging  process.  Serious  debate  questioned 
whether  the  Jensen  Criteria  accurately  reflected  the  impact 
of  disposal  of  polluted  DM  on  the  environment.  The  Jensen 
Criteria  did  not  address  the  pollution  level  of  the  receiving 
waters,  nor  did  it  consider  the  marked  differences  between 
fresh  and  salt  water  environments.  It  also  made  no  distinc¬ 
tion  between  estuarine  or  deep  ocean  waters.  A  major  point 
of  disagreement  was  over  the  use  of  the  bulk  sediment  test 
in  which  a  sample  of  proposed  dredged  material  is  subjected 
to  an  acid  bath  and  is  transformed  totally  into  a  liquid. 

This  process  releases  everything  into  the  solution;  even  to 
the  point  of  disrupting  the  crystalline  structure  of  solids 
in  the  sample.  The  test  converts  clay  particles  into  their 
metal  constituents  thus  producing  what  many  considered 


spurious  results.  The  severity  of  the  test  coupled  with 
the  fact  that  it  did  not  simulate  the  dredging  or  deposi¬ 
tion  process,  was  a  major  argument  by  those  who  sought  the 
repeal  of  the  Jensen  Criteria. 

Congress  had  already  acknowledged  the  lack  of  scien¬ 
tific  knowledge  concerning  the  environmental  effects  of  DM 
disposal.  PL  91-611  had  authorized  a  5  year,  $30  million 
research  program  to  quantitatively  determine'  the  effects  of 
DM.  This  program,  known  as  the  Dredged  Material  Research 
Program  (DMRP)  was  assigned  to  UES  in  1971  and  was  finally 
completed  in  December  1978.  (The  results  of  DMRP  are  re¬ 
viewed  later  in  this  chapter. ) 

As  the  DMRP  was  just  beginning,  the  Jensen  Criteria  de¬ 
bate  continued.  Congress  responded  in  1972  through  passage 
of  PL  92-500,  the  Federal  Water  Pollution  Control  Act  Amend¬ 
ments  of  1972,  and  PL  92-532,  the  Marine  Protection  Research 
and  Sanctuaries  Act,  commonly  called  the  Ocean  Dumping  Act. 
These  laws  replaced  the  Jensen  Criteria  and  directed  the 
Corps  of  Engineers,  working  in  concert  with  the  EPA,  to  gen¬ 
erate  new  guidelines  for  the  dumping  of  dredged  material  in 
inland  and  open  waters  respectively. 


5.3.2  Enactment  of  Public  Law  92-532.  The  Marine  Protection, 
Research  and  Sanctuaries  Act  of  1972  (Ocean  Dumping  Act)  was 
enacted  into  law  on  18  October,  1972.  The  final  ocean 
dumping  guidelines  which  implemented  the  law  were  published 
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in  the  Federal  Register  in  Vol.  42,  No.  7.  11  January,  1977 
and  are  reproduced  in  Appendix  G.  The  Ocean  Dumping  Act  is 
applicable  only  to  ocean  waters  which  "means  those  waters  t>f 
the  open  seas  lying  seaward  of  the  baseline  from  which  the 
territorial  sea  is  measured,  as  provided  for  in  the  Conven¬ 
tion  on  the  Territorial  Sea  and  the  Contiguous  Zone  (15  UST 
1606,  TIAS  5639)."  (75) 

The  Ocean  Dumping  Act  came  in  response  toi  the  concern 
that  unrestricted  ocean  dumping  of  dredged  material  could 
harm  the  environment  by  "the  impairment  of  photosynthesis 
as  a  result  of  decreased  light  transmission,  and  the  covering 
and  resultant  alteration  of  benthic  (bottom  dwelling)  communi¬ 
ties.  Benthic  effects  include  not  only  gross  damage,  such 
as  habitat  destruction  and  smothering,  but  may  encompass  more 
subtle  long  of-roo+o  f  as  inhibition  of  locomotion, 

alteration  of  feeding  habits,  disruption  of  prey-predator 
relationships  (e.g.  by  modifying  natural  cover),  and  inter¬ 
ference  with  reproduction  by  destroying  bottom  laid  eggs. 
Resettlement  of  affected  areas  may  occur  slowly  even  after 
dredged  material  disposal  has  ended."  (76)  The  requirements 
of  the  law  are  very  specific  in  nature  and  rely  heavily  on 
bioassays  of  potential  disposal  sites.  In  one  such  test, 
referred  to  as  the  solid  phase  bioassay,  at  least  three 
representative  species  of  benthic  organisms  arc  introduced 
into  a  sample  of  sediment  from  the  potential  dredging  site. 
Following  carefully  specified  procedures  to  include  control 
groups,  the  mortality  rate  of  the  species  is  determined  after 
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10  days  exposure  to  the  DM  sample.  "If  the  difference  in 
mean  survival  between  animals  in  the  control  and  test  sedi¬ 
ments  is  statistically  significant  and  greater  than  10 

\ 

percent,...  the  LPC  {Limiting  Permissable  Concentration) 
would  be  exceeded,  and  the  bioassay  would  have  shown  the 
material  to  have  a  real  potential  for  causing  environmentally 
unacceptable  impacts  on  benthic  organisms."  (77) 

The  impact  on  the  potential  disposal  site  is  also 
analyzed  through  a  series  of  similar  tests.  Among  these 
are  the  Bioaccumulation  Potential  Test  (which  measures  the 
capacity  of  organisms  to  store  and  accumulate  DM  contaminants 
over  time).  Liquid  Phase  Chemical  Analysis,  Liquid  Phase 
and  Suspended  Particulate  Phase  Animal  Bioassays,  and  Liquid 
Phase  and  Suspended  Particulate  Phase  Phytoplankton  Bioassays. 
The  exact  manner  in  which  these  extensive  tests  are  to  be  accom¬ 
plished  is  presented  in  an  implementation  manual  generated  by 
the  Corps  and  EPA.  Once  the  tests  are  completed,  the  regional 
EPA  administrator  and  the  local  District  Engineer  review  the 
results.  If  any  disagreement  remains,  the  EPA  official  has 
the  final  decision  and  may  override  the  Corps  and  refuse  to 
issue  a  dumping  permit. 

The  major  difference  between  the  Ocean  Dumping  Act  and 
the  Jensen  Criteria  involves  a  philosophical  divergence  in 
how  ultimate  disposal  effects  are  forecasted.  The  Ocean 
Dumping  Act  relies  upon  experimentally  reproducing  the  actual 
effects  of  proposed  DM  on  benthic  species  residing  in  the 
dispoasl  site  versus  relying  on  a  subjectively  arrived  at 
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set  of  maximum  pollutant  levels.  The  final  effect  of  the 
law  has  been  a  general  easing  of  controls  on  ocean  dumping 
by  the  use  of  these  empirical  tests.  The  process,  although 
somewhat  less  stringent  than  that  under  the  Jensen  Criteria 
nonetheless  invblves  considerable  time,  effort  and  expertise 
in  order  to  meet  the  Ocean  Dumping  Act  requirements. 


5.3.3  Enactment  of  Public  Law  92-500.  Under  the  Federal 
Water  Pollution  Control  Act  Amendments  (FWPCA)  of  1972, 

"a  permit  system,  initially  to  be  administered  by  the 
Environmental  Protection  Agency  then  transferred  to  the 
States,  was  developed  to  prohibit  the  discharge  of  pollu¬ 
tants  into  navigable  waters."  (78)  The  FWPCA  governs,  among 
other  things,  dredging  operations  inland  from  the  baseline 
of  the  territorial  sea;  i.e.  lakes,  rivers  and  harbors. 

FWPCA  has  been  a  focal  point  in  the  environmental  debate  and 
has  greatly  impacted  on  both  the  administrative  actions  of 
the  Corps  and  dredging  as  a  whole. 

The  FWPCA  has  followed  a  circuitous  route  through  the 
courts.  Primary  among  the  issues  was  the  manner  in  which 
the  National  Pollution  Elimination  Discharge  System  (NPDES) 
was  to  be  organized  and  implemented.  This  permit  program 
involved  the  Corps  since  Section  404(a)  of  FWPCA  stated, 

"The  Secretary  of  the  Army,  acting  through  the  Chief  of  En¬ 
gineers,  may  issue  permits,  after  notice  and  opportunity 
for  public  hearings  for  the  discharge  of  dredged  or  fill 
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material  into  navigable  waters  at  specified  disposal  sites." 
(79)  The  crux  of  the  disagreement  was  over  the  definition 
of  the  term  navigable  waters.  The  Natural  Resources  De¬ 
fense  Council,  Inc., brought  suit  in  the  District  Court  of 
the  District  of  Columbia  against  the  Secretary  of  the  Army 
and  Chief  of  the  Corps  of  Engineers  alleging  that  they  had 
"unlawfully  sought  to  restrict  their  regulatory  jurisdiction 
over  the  discharge  of  dredged  or  fill  materials. . .by  limiting 
their  definition  of  jurisdiction  to  the  traditional  inter¬ 
pretation  of  navigable  waters."  (80)  The  Court  agreed  on 
March  27,  1975  and  directed  the  Corps  to  redefine  its  authority 
in  the  permit  process. 

After  continued  Congressional  debate,  the  final  regu¬ 
lations  defined  navigable  waters 

to  mean  the  waters  of  the  United  States 

including  the  territorial  seas  with  re¬ 
spect  to  the  disposal  of  fill  material 

and  included! 

1.  coastal  waters  subject  to  the  ebb 
and  flow  of  the  tides, 

2.  coastal  wetlands,  mudflats,  swamps 
and  similar  areas  contiguous  or 
adjacent  to  other  navigable  waters 
'periodically  inundated'  areas  are 
included, 

3.  navigable  waters  to  their  headwaters, 
laterally  to  their  ordinary  high 
water  mark, 

4.  artificially  created  waters  used  for.' 
recreation, 

5.  all  tributaries  of  navigable  waters, 

6.  freshwater  wetlands  contiguous  or' 
adjacent  to  navigable  waters, 

7.  waters  administratively  determined 

to  necessitate  regulation  for  the 
purpose  of  water  quality.  (61) 


The  impact  of  this  decision  on  the  Corps  permits  program 
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under  Section  404  was  severe.  The  Corps  was  now  required 
to  exercise  authority  over  "3.5  million  miles  of  rivers 
and  adjacent  wetlands  and  other  aquatic  areas  as  compared 
to  some  50,000  miles  previously."  (82)  Various  unsuccessful 
bills  were  introduced  attempting  to  restore  Corps  permit 
jurisdiction  to  conform  to  the  historical  definition  of 
navigable  waters.  The  present  definition  is  ill  defined  and 
remains  a  changing  commodity.  The  attitude  of  the  Corps  is 
typified  by  the  remarks  of  Colonel  Robert  B.  Hughes  in  an 
article  published  in  the  November  1976  issue  of  World 
Dredging  and  Marine  Construction  where  he  said,  "It  should 
go  without  saying  that  we  support  the  Administration's 
position?  however,  between  the  two  bills  in  Congress,  we're 
neutral.  We've  got  to  be l  Look  at  it  this  way.  If  we 
strongly  campaign  for  extended  Corps  jurisdiction,  half  of 
the  public  will  view  us  as  grasping  for  power — we’re  not. 

But  at  the  same  time,  if  we  openly  reject  the  idea  of  ex¬ 
panded  Corps  jurisdiction,  the  other  half  of  the  public  will 
view  us  as  being  unconcerned  with  protecting  America’s  wet- 
lands--this  certainly  is  not  the  case."  (83) 

The  permit  problem  is  further  exacerbated  by  the 
wording  of  FWPCA  which  states  that  "federal  agencies  shall 
comply  with  state  requirements  respecting  control  and  abate¬ 
ment  of  pollution."  (84)  .  Corps  dredging  operations  must  now 
adhere  to  state  water  quality  standards  in  order  to  gain  a 
dumping  permit.  Since  state  criteria  vary  widely,  the  per¬ 
mit  process  varies  with  locale. 
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The  final  pollution  criteria  for  the  implementation 
of  FWPCA  has  not  yet  been  published.  Interim  Final  Guide¬ 
lines  were  published  in  the  Federal  Register  on  18  September , 
1979  and  are  included  as  Appendix  H.  The  format  and  permit 
granting  procedures  of  this  act  are  similar  to  the  Ocean 
Dumping  Act  in  many  instances.  However,  where  PL  92-532 
mandatorily  requires  the  use  of  bioassay  tests,  FWPCA  states 
that  these  tests  are  discretionary  although  some  tests  must 
be  done.  The  regional  EPA  administrator  and  local  District 
Engineer  now  confer  on  the  tests  to  be  accomplished  and 
jointly  review  the  results.  In  most  instances,  bioassay  and 
elutriate  tests  are  conducted.  The  levels  of  control  involved 
in  the  permit  process  continue  to  elongate  the  process.  "In 
spite  of  the  fact  that  the  use  of  such  tests  is  discretionary 
in  the  case  or  dumping  materials  resulting  from  maintenance 
dredging  inside  the  baseline,  the  application  must  obtain 
not  only  a  permit,  but  also  a  water  quality  certificate  from 
the  state  into  whose  waters  the  material  is  to  be  dumped. 

Thus ,  even  if  a  sample  of  dredged  material  were  to  pass  a 
series  of  elutriate  tests  and  bioassays,  but  did  not  con¬ 
form  to  a  states  water  quality  standards,  the  applicant  would 
be  prohibited  from  discharging  the  material."  (85) 


5.4  THE  DREDGED  MATERIAL  RESEARCH  PROGRAM  ( DMRP) 


5.4.1  Program  Development.  Throughout  the  legislative  and 


public  controversy  surrounding  the  environmental  impact 
of  dredged  material  disposal,  an  underlying  factor  has 
contributed  to  the  lack  of  agreement.  This  element  is  the 
lack  of  quantified  and  scientifically  derived  and  verified 
methodologies  that  would  define  the  impact  of  DM  on  the 
environment.  To  fill  this  void,  the  1970  Rivers  and  Har-r 
bors  Act  PL  91-611,  Section  123(i)»  authorized  a  5  year, 

$30  million  research  program  to  finally  shed  some  scientific 
light  on  the  debate  that  raged  at  that  time.  The  Corps  of 
Engineers  Waterways  Experiment  Station  (WES)  was  assigned 
in  May  1971  to  define  and  assess  the  problems  and  develop 
the  research  program.  Funding  was  authorized  by  the  Office 
of  Management  and  Budget  (0MB)  in  February  1973  after  which 
WES  initiated  research  in  March  1973.  WES  completed  the 
Dredged  Material  Research  Program  (DMRP)  in  March  1Q78. 

The  objective  of  DMRP  was  "to  provide,  through  research 
definitive  information  on  the  environmental  impact  of  dredging 
and  dredged  material  disposal  operations  and  to  develop 
technically  satisfactory,  environmentally  compatible,  and 
economically  feasible  dredging  and  disposal  alternatives, 
including  consideration  of  dredged  material  as  a  manageable 
resource."  (86) 

Specific  goals  of  the  program  were  then  formulated 
to  meet  this  objective.  These  goals  were  divided  into  four 
main  groups  as  follows » 


1.  Environmental  Impacts  and  Criteria 
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Development — "establish  definitively 
the  effects  of  open-water,  land,  and 
wetland  disposal  on  water  quality  and 
organisms , " 

2.  Habitat  Development — "test  and  evalu¬ 
ate  concepts  of  marsh  development  and 
land  and  water  habitat  development  as 
environmentally  beneficial  disposal  al¬ 
ternatives," 

3.  Disposal  Operations- "Improve  and  en¬ 
hance  the  acceptance  of  confined  land 
disposal  as  an  alternative  and  con¬ 
sider  regulation  of  the  dredging/dis¬ 
posal  operation  as  an  environmental 
control  measure," 

4.  Productive  Uses — "develop  and  test  con¬ 
cepts  for  using  disposal  sites  for  pro¬ 
ductive  purposes  and  .consider  the  use 
of  dredged  material  as  a  natural  re¬ 
source." 

(87) 

The  DMRP  resulted  in  a  prodigious  research  effort  whose 
final  cost  was  $32.8  million.  Sixty  seven  percent  of  each 
dollar  was  ultimately  obligated  towards  research  contracts 
while  the  remaining  thirty  three  percent  supported  the 
managerial  program  and  related  activities.  Distribution 
of  the  work  load  was  widely  based  with  the  majority  of  the 
research  done  by  other  than  federal  agencies.  Figure  5*1 
below  depicts  the  distribution  of  individual  research  pro¬ 
jects,  referred  to  as  work  units,  among  the  contributing 
groups . 


Figure  5. It  Distribution 

of  DMRP  Work  Units 

(88) 

Category 

number 

of  work  units 

total  cost 

WES  or  Corps 

107 

$6,57^,900 

Contracts  with 
commercial  firms 

72 

5.233.700 

Contracts  with 
universities  or  institutes 

77 

8,791,700 

Category 

number  of  work  units 

total  cost 

other  Federal 
agencies 

18 

1,413,100 

zW~ 

$22,013,400 

The  DMRP's  use  of  external  agencies,  universities  and 
consultants  was  accomplished  through  competitive  advertise¬ 
ment  of  scopes  of  work  and  was  done  to  both  accelerate  the 
process  and  "hopefully  contributed  to  its  quality  and  credi¬ 
bility."  (89)  The  DMRP  is  not  one  book  but  rather  is  a 
lengthy  compilation  of» 

55  Information  Exchange  Bulletins 
24  Miscellaneous  Papers 
174  Contract  and  Technical  Reports 
4  Annual  Reports 
1  Public  Information  Brochure 
1  Publication  Index  and  Retrieval  System 
This  impressive  collection  of  data  and  research  findings 
translates  into  a  series  of  publications  that  are  specific 
in  nature  and  address  discrete  aspects  of  the  entire  problem. 
The  intention  is  then  that  a  reader  would  utilize  those  por¬ 
tions  of  the  DMRP  that  suit  his  or  her  purpose.  Appendix  I 
is  a  DMRP  listing  of  all  published  reports  and  information 
on  how  to  receive  copies.  The  most  succinct  overview  of  DMRP 
is  Technical  Report  DS-78-22,  "Synthesis  of  Research  Results 
Executive  Overview  and  Detailed  Summary,"  December,  1978. 

The  DMRP  program  was  well  publicized  during  its  5  year 
length  with  several  articles  appearing  in  the  literature 
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explaining  its  purpose,  management  and  initial  results 


WES  has  also  attempted  to  disseminate  as  much  information 
as  possible  through  a  vigorous  technology  transfer  program. 
The  final  results  of  any  such  extensive  and  wide  ranging 
program^are  difficult  to  compress  into  a  summary  without 
overlooking  major  research  findings  or  oversimplifying  in¬ 
herently  complex  issues.  What  follows  then  should  be  viewed 
as  the  key  results  of  DMRP  which  confirm  or  dispel  prevalent 
beliefs  widely  held  during  the  mid-70s. 


5.4.2  Environmental  Impacts  and  Criteria  Development.  The 
results  strongly  suggested  that  the  physical  effects  of  open 
water  dredged  material  disposal  are  with  few  exceptions  more 
important  than  chemical  or  biological  effects.  "Physical 
effects  include  the  smothering  of  a  clambed,  the  disruption 
of  a  flow  pattern,  a  change  in  salinity,  or  a  similar  effect." 
(90)  These  effects  are  supposedly  infrequent  given  the  ad¬ 
herence  to  the  guidelines  of  the  Section  404  and  103  programs. 
The  environmental  effects  on  the  deep  ocean  were  found  to 
be  negligible  as  most  critics  of  the  Jensen  Criteria  pre¬ 
dicted.  Also,  open  water  disposal  of  contaminated  dredged 
materials  did  not  appear  to  generate  the  short  term  harmful 
effects  on  the  receiving  water  as  most  had  expected.  "As 
long  as  the  geochemical  environment  is  not  basically  changed 
most  contaminants  are  not  released  from  the  sediment  par¬ 
ticles  to  the  water."  (91)  This  is  a  result  of  sufficient 
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mixing  of  small  amounts  of  released  contaminants  to  the 
large  receiving  water  volume.  "Situations  where  toxic 
effects  could  occur  would  most  likely  be  where  pipeline 
dredges  are  discharging  large  volumes  of  material  into 
very  shallow  estuarine  waters."  (92) 

A  significant  result  of  DMRP  was  the  determination 
that  dredging  and  disposal  related  turbidity  was  primarily 
a  matter  of  aesthetics  rather  than  biological  impact.  Most 
adult  organisms  whether  tested  in  the  laboratory  or  the 
field  were  able  to  tolerate  turbidity  levels  and  durations 
"far  in  excess  of  what  dredging  and  disposal  operations  pro¬ 
duce."  (93)  The  use  of  turbidity  mitigating  measures  was 
also  investigated.  The  use  of  silt  curtains  or  "diapers" 
was  found  to  be  of  minor  application  in  most  instances  and 
of  little  or  no  value  v.-here  currertc  exceed  1  knot  or  where 
moderate  wave  conditions  exist.  The  use  of  flocculents  to 
reduce  open  water  turbidity  was  also  found  to  be  ineffective 
or  impractical  in  most  situations. 

The  problem  of  resiliency  of  benthic  organisms  was  less 
easily  or  uniformly  predicted.  Once  beyond  the  larval  stage 
most  benthic  organisms  appeared  to  adapt  well  to  their  new 
disposal  site  environments.  This  proclivity  is  maximized 
if  the  dredged  material  to  be  disposed  of  matches  relatively 
closely  in  grain  size  distribution  with  the  bottom  sediments 
of  the  proposed  site.  The  worst  condition  appears  to  be  when 
hydraulically  placed  fluid  mud  or  "fluff"  covers  an  area 
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since  this  material  "is  a  hostile  and  alien  environment 
for  many  organisms."  (9^) 

The  treatment  of  dredged  material  to  reduce  trans¬ 
ported  contaminants  was  also  analyzed  and  found  to  be  beyend 
the  capacity  of  existing  treatment  systems.  Reoxygenation 
of  hydraulically  dredged  material  to  overcome  oxygen  sag 
was  found  to  be  operationally  and  economically  practical. 

The  effects  of  DM  on  the  receiving  water  column  over 
short  and  long  periods  is  much  more  limited  in  extent  than 
many  had  feared.  Although  some  contaminants  were  released 
in  the  descent  phase,  toxic  levels  were  not  reached  except 
in  areas  of  poor  mixing.  Long  term  release  of  pollutants 
from  deposited  DM  occurred  only  in  extremely  small  amounts 
(sub  parts  per  billion).  It  thus  appears  that  long  term 
uptake  of  pollutants  into  the  water  system  is  less  than  many 
believed.  The  long  term  uptake  of  pollutants  by  benthic 
organisms  is  not  as  clearly  predictable.  Selected  disposal 
sites  will  be  monitored  for  three  more  years  to  determine 
the  effects  of  low  toxicity  levels  over  a  protracted  time 
period.  (Figure  5*2)  This  three  year  monitoring  program 
should  confirm  or  disprove  the  present  indications  that 
long  term  exposure  to  contaminants  in  DM  are  not  substantially 
ingested  into  the  tissues  of  benthic  organisms.  These  findings 
are  solely  generalizations  since  different  species  uptake 
contaminants  at  different  rates  and  to  differing  degrees. 

The  problem  does  not  seem  to  be  as  universally  bad  as 
initially  was  believed. 
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5.4.3  Habitat  Development.  This  phase  of  DMRP  focused 
on  the  productive  uses  of  DM  in  creating  habitats  that 
could  successfully  support  various  forms  of  wildlife;  a 
benefit  of  some  disposal  techniques  that  had  been  acciden¬ 
tally  discovered  in  the  past.  This  phase  attempted  to  de¬ 
termine  the  natural  processes  within  these  regimes  and  to 
maximize  them.  It  was  found  for  example,  that  certain  forms 
of  grasses  could  recover  more  successfully  than  initially 
believed  even  when  covered  by  up  to  9  inches  of  DM.  This 
finding  can  help  to  choose  between  wetland  areas  for  possible 
use  as  disposal  sites. 

The  problem  of  contaminant  uptake  by  disposal  site 
vegetation  was  also  investigated.  The  results  indicated 
that  different  species  incorporated  different  levels  at  dif¬ 
ferent  rates.  The  predictive  nature  of  the  problem  was  rela¬ 
tively  imprecise  as  was  the  question  of  how  much  uptake  was 
harmful.  Results  did  indicate  that  uptake  did  not  occur  as 
rapidly  or  result  in  as  great  a  mortality  rate  as  commonly 
believed. 

The  creation  of  marshes  and  islands  through  controlled 
disposal  operations  was  also  determined  to  be  both  ecologically 
sound  and  relatively  easy  to  accomplish.  The  ability  to 
restore  and/or  extend  marshes  that  had  been  earlier  destroyed 
was  widely  accepted  by  environmentalists  as  a  beneficial  use 
of  dredged  material.  Many  of  these  man  made  islands  and 
marshes  now  support  thriving  colonies  of  wildlife  whose 
natural  habitats  have  been  rapidly  receding.  The  cost  of 


these  techniques  was  found  to  be  competitive  with  most 
other  disposal  methods  but  are  constrained  to  areas  of 
minimal  tide  and  wave  action.  Their  construction  also 
requires  a  greater  degree  of  accuracy  and  control  by  the 
dredge  operator  in  order  to  meet  the  more  precise  spatial 
requirements.  The  ability  to  create  islands  and  to  extend 
marshes  has  brought:  with  it  a  dilemma  in  that  competing 
interests,  wildlife  conservationists  and  fishermen,  differ 
in  their  view  of  the  wisdom  of  island  creation.  A  case  by 
case  compromise  is  therefore  required.  In  addition,  a  wide¬ 
spread  belief  was  that  once  an  island  was  created,  it  could 
not  bei  used  again  as  a  disposal  site  or  the  wildlife  that  had 
settled  would  be  destroyed.  "This  is  not  true!  In  fact, 
studies  showed  that  unless  natural  vegetational  successional 
patterns  are  occasionally  interrupted,  the  islands  will  lose 
their  wildlife  value.  The  most  practical  way  of  providing 
the  needed  interruption  is  by  depositing  a  new  layer  of 
material."  (95) 


5.4.4  Disposal  Operations.  The  third  area  of  the  DMRP 
reviewed  the  problems  associated  with  diked  disposal  opera¬ 
tions.  Whereas  this  technique  was  viewed  as  the  most  en¬ 
vironmentally  sound  method  of  DM  disposal,  retaining  the 
material  away  from  the  rest  of  the  environment,  it  was  shown 
that  this  technique  was  not  problem  free.  The  major  factor 
involves  the  contaminant  levels  of  the  effluent  that  flows 
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from  the  diked  areas.  Since  the  material  being  placed  is 
a  water-solid  mixture,  the  majority  of  the  solids  are  de¬ 
posited  in  the  diked  area,  but,  if  improperly  designed, 
the  effluent  can  contain  significant  levels  of  contaminants 
which  are  primarily  carried  by  silts  and  clays  in  the  mater¬ 
ial.  DMRP  formulated  specific  design  criteria  for  future 
diked  disposal  areas  so  that  sufficient  retention  time  will 
allow  the  majority  of  the  fines  to  settle  out.  Previous 
dike  designs  revolved  around  "rules  of  thumb"  that  frequently 
were  based  on  criteria  that  was  untested  until  after  con¬ 
struction.  The  use  of 'flocculents  and  coagulants  can  also 
effectively  treat  effluent  to  minimize  the  release  of  con¬ 
taminants  to  adjoining  waters. 

The  problem  of  initially  acquiring  land  for  disposal 
cites  and  methods  to  extend  the  life  of  existing  ones  was 
also  a  topic  of  DMRP.  The  ability  to  increase  capacity  of 
existing  sites  by  either  raising  dike  elevations  or  reusing 
contained  materials  was  carefully  studied.  The  ability 
to  dewater  the  contained  material  was  viewed  as  an  important 
capability  since,  "Every  cubic  yard  that  can  be  removed  from 
a  containment  area  and  reused,  donated  or  sold  off  site  for 
any  purpose  is  a  cubic  yard  of  new  storage  capacity  gained." 
(96)  Various  dewatering  techniques  were  studied  to  include 
electro-osmotic  dewatering,  under  drainage  systems,  vegeta- 
tional  uptake  of  water  and,  most  successful  of  all,  deep 
trenching  to  allow  increased  evaporation.  The  use  of  a 
Riverine  Utility  Craft  (RUC)  was  found  to  be  most  successful 
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and  cost  effective  in  trenching  the  containment  areas  and 
dewatering  the  material.  (See  Figure  5*3)  The  densifica- 
tion  process  that  results  greatly  enhances  the  added  storage 
capacity  of  existing  sites  and  also  improves  the  engineering 
aspects  of  dredged  material  and  their  capacity  as  a  construc¬ 
tion  material.  The  densified  material  can  be  used  for  eleva¬ 
tion  of  dike  walls,  creation  of  haul  roads  or  the  ultimate 
use  of  the  site  for  light  load  use  (recreation  or  parking  areas). 


5.4.5  Productive  Uses.  The  last  section  of  DMRP  attempted 
to  modify  the  notion  of  dredged  material  as  a  relatively  use¬ 
less  waste  byproduct  of  dredging.  The  productive  uses  of  DM 
in  non-wildlife  support  roles  was  reviewed  and  analyzed  for 
their  economic  viatil! :  vr  -  of  r'M  r?r  a  construction 

aggregate  (other  than  commercial  dredging  conducted  solely 
to  reclaim  DM  for  that  purpose)  was  researched.  It  has  been 
used  in  the  manufacture  of  bricks  but  the  nonuniformity  of 
the  material  has  reduced  its  application  in  this  field. 
Economic  potential  was  indicated,  however,  for  the  produc¬ 
tion  of  shrimp  in  disposal  sites  in  which,  "the  disposal 
site  forms  the  required  impoundment  and  the  organic  rich 
dredged  material  is  a  periodically  renewed  source  of  food 
for  the  organisms."  (97) 

The  uses  of  DM  appear  to  increase  in  number  as  distance 
from  the  navigable  waterway  increases.  The  potential  uses 
of  the  material  then  increase  markedly  into  a  wide  range  of 


possibilities.  The  list  includes  such  things  as  use  as 
capping  material  in  municipal  landfills,  improvement  of 
agricultural  soils,  filling  of  abandoned  pit  and  quarries 
and  strip  mine  reclamation.  Each  of  these  uses  are  subject 
to  two  lingering  problems*  release  of  contaminants  to  ground 
water  and  high  transportation  costs.  The  leaching  of  con¬ 
taminants,  especially  saline  DM  deposited  in  fresh  water 
sites,  is  a  problem  that  was  studied  in  the  laboratory  and 
the  field.  Indications  are  that  the  release  of  contaminants 
is  a  function  of  the  qualities  of  both  the  DM  and  the  re¬ 
ceiving  soil.  The  question  must  be  addressed  on  a  site 
specific  basis.  It  should  not  be  forgotten,  however,  that 
a  great  proportion  of  DM  is  not  contaminated  and  does  not 
pose  any  of  these  problems.  The  greatest  barrier  to  inland 
use  of  DM  is  the  presently  excessive  transportation  costs, 
some  instances,  these  costs  do  not  preclude  the  use  of  DM. 
Wide  application  of  DM  inland  does  not  appear  to  be  a  sig¬ 
nificant  alternative  until  these  costs  diminish. 

5.4.6  DMRP  Summary.  The  DMRP  represents  a  major  investment 
of  time  and  money  in  the  attempt  to  illuminate  the  question 
of  dredging's  effect  on  the  environment.  The  specific 
results  are  difficult  to  reduce  to  a  short  synopsis  but 
clearly  point  to  the  fact  that  dredged  material  is  not  a 
universally  toxic  or  useless  commodity.  The  previous  pollu¬ 
tion  standards  that  relied  heavily  on  set  maximum  levels  of 


107 


contaminants  rre  now  largely  viewed  an  having  been  unneces¬ 
sarily  restrictive  and  did  not  accurately  reflect  the  true 
attributes  of  the  material  or  the  processes  involved.  The 
resulting  consensus  is  not,  however,  a  simplified  approach 
or  de-emphasis  of  the  environmental  consequences  of  dredging. 
The  L)MRf  acknowledges  these  impacts  and  successfully  quan¬ 
tifies  in  many  instances  their  effects.  It  has  also  pro¬ 
vided  a  set  of  reliable  methodologies  which  have  since  been 
incorporated  into  Public  Laws  so  that,  the  delineation  of 
adverse  environmental  effects  can  be  uniformly  accomplished. 
DMRP  results  have  not,  however,  been  universally  accepted  and 
relied  upon.  This  is  largely  a  reflection  of  the  inertia  of 
many  groups  and  individuals  who  do  not  part-  with  past  con¬ 
ceptions  easily.  It  will  take  time  for  the  full  findings  of 
DMRP  to  find  their  way  onto  the  statute  books  in  the  form  of 
new  or  modified  regulations. 

; 

DMRP’s  single  most  important  finding  then  is  that  DM 
cannot  be  treated  as  a  uniform  substance  nor  are  disposal 
techniques  able  to  be  ranked  according  to  their  environmental 
acceptabil  i ty . 

To  those  concerned  with  national  or  regional 
planning  and  policy  formulation,  there 
are  two  extremely  important  fundamental 
conclusions  that  can  be  drawn  from  the  DMRP. 

The  first  is  that  there  is  no  single  dis¬ 
posal  alternative  that  presumptively 
is  suitable  for  a  region  or  s  group  of 
projects.  Correspondingly,  there  is  no 
single  disposal  alternative  tint  presump¬ 
tively  results  in  impacts  of  such  nature 
that.  it.  can  be  categorically  dismissed  from 
consideration.  Put  in  different  terms, 
there  is  no  inherent,  effect  or  characteristic 
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of  an  alternative  that.  rul  rs  i  t  out  of  con¬ 
sideration  from  a  technical  standpoint  prior 
to  specific  on  site  evaluation.  This  holds 
true  for  open  water  disposal ,  confined  upland 
disposal,  habitat  development,  or  any  other 
alternative."  (?8) 


i 
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6 .  DREDGING  INDUSTRY  THOFILK 


6.1  INTRODUCTION 

A  complete  understanding  of  dredging  as  practiced 
in  America  today,  cannot  result  if  it  is  based  solely 
upon  techno! ori cal  or  methodological  areas.  The  perspec¬ 
tive  that  would  result  from  this  limited  viewpoint  would 
by  necessity  overlook  perhaps  the  most  crucial  aspect  of 
the  entire  topics  namely,  the  real  world  environment  in 
which  the  technolory  is  applied.  This  basic  element  forms 
the  foundation  of  the  process  and  must  be  understood  if  any 
valid  conclusions  are  to  be  reached.  The  ability  to  upgrade 
industry  efficiency  through  modern! zation  is  clearly  depen¬ 
dent  upon  the  ability  of  the  industry  to  apply  those  ad¬ 
vancements.  Given  the  fact  that  dredging  has  evolved  in 
some  areas,  the  question  becomes  whether  the  industry  can 
apply  these  techniques,  and  if  not,  why  not.  In  order  to 
permit  this  question  to  be  answered,  the  status  of  the  in¬ 
dustry  as  a  whole  must  be  taken  into  consideration,  'this 
chapter  will  analyse  these  real  wor!  d  factors. 
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6.2  ROLE  OF  THE  CORPS  OF  ENGINEERS 

Private  hedging  firms  arc  in  direct  competition  for 
public  contrnct  work  with  an  agency  of  the  Federal  Govern¬ 
ment  which  owns  and  operates  its  own  dredr.e  fleet;  the  Army 
Corps  of  Engineers.  No  other  engi neorin^  discipline  is  in 
this  remarkable  position.  The  impact  of  this  condition  can 
be  visualized  if  one  imagines  it  existed  in  other  areas  of 
public  construction.  Tmapi.no  the  consequences  if  the  U.S . 
Department  of  Transportation  had  its  own  indipenous  hirhway 
construction  assets  which  actively  competed  with  the  private 
sectorfor  public  contract  work.  The  profound  effects  would 
not  be  limited  to  the  private  firms  but  would  affect  other 
segments  of  the  national  economy.  This  is  exactly  the  situ¬ 
ation  with  regard  to  American  dredging. 

The  Army  Corps  of  Engineers  war  formally  established 
pursuant  to  Congressional  authorization  in  1802.  The  need 
to  design  and  build  shore  defences  and  associated  projects 
resulted  from  the  emergence  of  America  as  a  viable  world 
military  power.  As  the  national  economy  grew,  the  necessity 
for  Federal  involvement  in  waterborne  commerce  accelerated. 
This  grew  out  of  the  fact,  that  many  of  the  major  rivers  and 
bays  formed  interstate  boundaries.  Disputes  between  these 
competing  interests  thus  flowed  to  the  Federal  level.  .line 
the  Corps  of  Engineers  was  the  sole  Federal  agency  with  re¬ 
sponsibility  and  capacity  for  water  resource  management, 
its  power  in  this  sector  of  national  life  grew. 
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In  1.8?/.* ,  Congress  n  an  i  pried  t.ho  Corps  the  response  - 
b.ility  for  improving  and  mn  i  nth. 5  n5  nr  the  navigational 
channels  of  the  nation's  ports,  harbors  and  inland  water¬ 
ways.  In  the  years  that  followed,  Congressional  appro¬ 
priations  wore  node  usually  on  a  bi-annual  basis.  Althourh 
the  Federal  Government  was  nominally  in  charge  of  the  na¬ 
tion's  waterways,  numerous  obstructions  were  being  built 
in  those  waterways  by  private  corporations ,  local  communi¬ 
ties  and  Sinter.  In  order  to  regulate  those  activities,  the 
Congress  passed  amending  legislation  in  the  form  of  the  1899 
River  and  Harbor  Act  which  stated  in  part j 

That  the  creation  of  any  obstruction  not 

affirmatively  authorized  by  Congress,  to 

the  navigable  capacity  of  any  of  the  waters 

of  the  United  States  is  hereby  prohibited; 

and  it  shall  not  he  lawful  to  build  or 

commence  the  building  of  any  wharf,  pi  or, 

dolphin...  .or  other  structures  in  any  port... 

harbor,  canal,  navigable  river,  or  other 

water  of  the  United  Stater ...  except  on 

plans  recommended  by  the  Chief  of  Engineers 

and  authorized  by  the  Secretary  of  War;  and 

it  shall  not  he  lawful  to  excavate  or  fill, 

or  in  any  manner  alter  or  modify  the  course, 

location,  condition,  or  capacity  of,  any 

per4 .. .hnrhor,  canal... or  the  channel  of 

any  navirahle  water  of  the  United  States, 

unless  the  work  has  been  recommended  by  the 

Chief  of  Engineers  and  authorized  bv  the 

Secretary  of  War  prior  to  beginning  the  same.  (101) 

The  Federal  law  which  governs  the  development  and  main¬ 
tenance  of  navigable  water-ways  is  primarily  contained  within 
Title  ??  of  U.S.  Code.  The  sections  that  most  directly 

involve  the  Co^ps  dredging  operations  are  found  in  33  USC 
621.  through  ?3  USC  630.  The  Corps'  ability  to  maintain 
its  own  dredre  fleet  flows  from  Section  621  which  states  in 
pa  rt : 


till 

any  public  work  on  canals.  rivers  and 
barbers  adopted  by  Congress  my  be 
prosecuted  by  direct  appropriations, 
by  continuing  contracts,  or  by  both 
direct  appropriations  and  continuing 
contracts.  (102) 


This  is  expanded  by  Section  622  which  allows  the  Corps 
to  decide  whether  or  not  to  use  its  own  plant  or  to  employ 
contracted  labor.  Section  622  authorises  contracted  labor 
if  "reasonable  prices,  ran  be  obtained."  (103)  This  some¬ 
what  imprecise  terminology  was  refined  to  a  degree  by  33  USC 
62**  in  1919  which  states  in  part: 

No  part  of  the  funds  appropriated  for  works 
of  river  and  harbor  improvements  shall  be  used 
to  pay  for  any  work  done  by  private  contract  if 
the  contract  price  is  more  titan  25  per  centum  in 
excess  of  the  estimated  cost  of  doing  the  work 
by  Government  plant:  Provided,  that  in  estimating 
the  cost  of  doinr  the  work  by  Government  plant, 
including  the  cost  of  labor  and  materials,  there 
shall  also  be  taken  into  account  proper  charges 
for  depreciation  of  plant  and  all  supervising 
and  overhead  expenses  and  interest  in  the  capi¬ 
tal  invested  in  the  Government's  plant...."  (10*0 


The  various  provisions  of  Title  33  of  the  U.S.  Code 
formed  the  basis  for  dividing  the  available  work  between  the 
Corps  assets  and  the  industry  fleet.  The  intent  of  the 
statutes  was  to  incorporate  the  industry  capacity  in  the 
execution  of  Federal  dredging  work  primarily  to  minimize  the 
total  cost  to  the  taxpayer  through  competitive  bidding  and 
to  obviate  the  need  to  maintain  at  a  Federal  level  the  only- 
national  dredge  fleet.  But  in  the  view  of  many  people, 
these  statutes  were  too  vague  in  delineating  the  exact 
method  the  Corns  should  use  in  proportion! ng  work  between 
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thn  Corps  riant  and  the'  industry.  Terms  such  as  "reasonable" 
as  applied  to  contractor  prices  and  "what  is  most  economical 
and  advantageous  to  the  United  States"  left  the  Corps  with 
the  ability  to  interpret  these  laws  to  a  wide  degree. 

I 

Section  624  provided  some  additional  guidance,  but  the  dis¬ 
cretionary  powers  of  the  Corps  were  still  considered  to  be 
too  pr oat. 


6.3  CHANCING  CONDITIONS  FORCE  A  RFANALYSTS 
The  national  dredging  propram  continued  on  this  basis 
up  until  the  early  1970s.  At  that  +ime»  the  private  in¬ 
dustry  became  severely  threatened  as  a  result  of  a  nation¬ 
wide  decrease  in  dredging  work.  While  4 preceding  years 
had  a  slow  annual  increase  in  cubic  yards  dredged,  a  sig¬ 
nificant  reversal  began  in  1963  and  extended  into  the  mid 
1970s.  The  annual  dredged  yardage  dropped  from  480  million 
cubic  yards  in  1063  to  327  million  cubic  yards  in  1967- 
The  total  increased  slightly  hut  then  dipped  to  a  new  low 
of  317  million  cubic  yards  in  1 97^ -  This  was  a  35?£  decrease 
in  total  dredged  yardage.  (106) 

During  the  namr  period,  annual  costs  went  through  a 
different  cycle.  Prom  1963  to  1967*  expenditures  decreased 
by  34^  from  $1 66  million  to  $110  million;  roughly  paralleling 
the  decrease  in  volume  dredged.  But  from  1 968  to  1973  the 
total  expenditures  increased  back  up  to  $157  million  although 
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the  annua]  volume  dredged  continued  to  decrease.  An  unit 
costs  increased ,  each  dredging  dol  lar  moved  less  and  1  ess 
materi a] .  ( 1 0 6  ) 

The  economic  effects  of  this  contracting  market,  were 
not  equally  shared  lay  both  the  Corps  and  the  industry. 

This  was  due  to  a  basic  divergence  in  how  the  two  fleets 
were  employed.  Industry  dredges  had  historically  accounted 
for  nearly  86$  of  the  work  done  in  regards  to  improvement 
dredging,  or  New  Work  as  it  is  called.  The  majority  of 
the  decreasing  market  occurred  in  this  category.  New  Work 
annual  yardage  decreased  from  ?6l  million  cubic  yards  in 
1963  to  36  million  cubic  yards  in  1^73,  a  drop  of  86$.  (107) 
Fundinp  levels  dropped  less  precipitously.  They  decreased 
from  $107  million  in  1963  to  $45  million  in  1973 »  a  58$ 
change.  (108)  Throughout  these  years,  the  only  sector  of 
Federal  dredging  that  seemed  to  be  increasing  was  in  the 
field  of  maintenance  dredging.  The  industry  began  to  feel 
that,  the  Corps  was  accompl  ishi nr  too  much  of  this  work  and 
offerinr  them  too  little.  The  Corps  responded  that  even  if 
this  was  true,  they  had  the  order  to  defray  the  investment 
of  the  taxpayer  in  the  Corps  fleot. 

The  dredging  requirements  had  clearly  shifted  in  such 
a  way  that,  the  industry  was  the  most  severely  affected.  The 
86$  decrease  in  New  Work  had  the  most  significant  impact  but 
when  coupled  with  the  apparent  growing  Corps  work  share,  the 
outlook  for  the  industry  became  even  gloomier.  Thus,  the 
dredring  industry  began  to  apnly  pressure  to  Congress  and 
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the  Corps  to  pub!  i  el  y  bid  .oil  Federal  dredge  work.  This 
demand  was  not  mot  but  the  issue  vnr  finally  being  scru¬ 
tinised  by  Congress.  The  times  required  a  systematic  and 
al  1-i  ncl  ijs  i  vo  review  of  what  had  boon  happen  inn  and  what 
the  future  nf  the  Federal  dredging  propram  was  going  to  be 
Not-  only  small  dredge  firms  were  going  out  of  business. 
Some  of  the  larger  companies  were  also  forced  out  of  the 
market. 

At  the  request  of  Congress,  on  ?'}  May,  1977,  the 

General  Accounting  Office  (GAO)  published  Report.  Number  B 

1 61 330 ,  titled  "Observations  on  Dredging  Activities  and 

Problems."  This  report,  reviewing  the  slumping  dredging 

industry  and  the  concurrently  rising  Corps  activity,  recom 

mended  that  a  comprehensive  review  should  be  undertaken  to 

accomplish  the  followings 

That  tho  Corps  should  undertake  a  comprehensive 
study  of  the  national  pipeline  dredging  require¬ 
ments  for  the  next  few  years  and  should  consider 
various  alternatives  for  meeting  these  require¬ 
ments  in  the  most  economical  manner. 

That  the  Corps  should  furnish  the  results  of 
its  comprehensive  study  to  the  appropriate 
Congressional  legislative  committees’ for 
their  consideration  in  providing  guidance  as 
to  the  Federal  role  in  men M nr  the  future 
national  dredging  requ.i  rements.  (100) 

The  GAO  report,  recommended  that  the  proposed  study  be 

based  upon  three  a.l  t.ornati  ves  t 

Maintaining  the  present,  level  of  effort  with 
existing  Corps  plant 

Taking  over  a  larger  share  of  the  program  by 
expanding  the  Corps  plant,  capability 
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Curtailing  or  el  imi  no  ting  the  Corps  plant 
pm  pm  hi  i  i  tv 

M  10) 


During  the  samo  period,  Congress  was  reviewing  the 

1978  Federal  Budget  which  included  requests  from  the  Corps 

for  additional  funding  to  replace  the  older  hopper  dredges 

in  i to  largely  obsolete  fleet.  Hue  to  the  controversy, 

the  House  Committee  on  Appropriations  issued  House  Report 

Number  97-1 1C1,  "Report  on  the  Corps  of  Engineers  FY  1973 

Budget  Request."  This  pivotal  document  stated  in  parti 

The  Committee  has  placed  a  moratorium  on  all. 
proposed  plans  for  replacement  or  modifica¬ 
tion  of  dredges  which  are  net  presently  under 
contract,  including  hopper  dredges,  pending 
the  comprehensive  study  of  the  national  pipe¬ 
line  dredging  requirements  which  the  Deputy 
Secretary  of  the  Army  for  Install lations  and 
Housing  has  agreed  to  undertake  pursuant  to 
the  recommendations  of  the  Ceneral  Account- 
inr  Office  on  May  23,  1°77- 
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The  Senate  concurred  in  this  action  and  expanded  the 
limits  of  the  proposed  study  to  include  hopper  dredges 
within  its  scone.  The  Corps  was  thus  under  Congressional 
mandate  to  review  the  entire  range  of  its  activities.  No 
fleet  mode^nt  z*»  ti  on  could  occur  until  the  proposed  study 
had  been  submitted  to  Congress.  Furthermore,  the  possibility 
existed  that  the  Corps  of  Engineers  was  about  to  go  out  of 
the  business  of  owning  and  opera tine  dredges. 


6.1 1  THE  NATIONAL  DHIiDG J NT  STUDY 
6.4.1  Introduction.  Pursuant  to  the  directives  embodied 
in  House  Report  92-1151  and  Senate  Report  92-923 »  an  ad¬ 
visory  committee  was  formed  with  representatives  from  the 
Corps,  private  dredging  industry  and  port  authorities.  The 
advisory  committee  was  to  ensure  that  the  required  study  met 
the  Congressional  guidelines  and  was  also  to  provide  con¬ 
clusions  based  upon  the  results  of  the  study.  The  presti¬ 
gious  management-engineering  firm  Arthur  P.  Little,  Inc.  was 
engaged  to  conduct  the  study  which  has  become  known  as  the 
National  Dredging  Study. 

i ne  study  begun  in  September,  1973  and  was  completed  in 
August  1974.  This  all-inclusive  and  exhaustive  report  was 
divided  into  three  major  sections:  (1)  Past  Performance, 

(2)  Future  Requirements  and  Procedures  and  (3)  Government 
Estimating  and  Bidding  Procedures.  The  major  thrust  of  each 
of  these  sections  is  described  below: 

Tart  It  A  detailed  review  and  analysis  of 
what  has  taken  place  in  the  Federal 
dredging  program  (and  utilization  of 
industry  dredges)  during  the  past  ten 
years  with  respect  to  dredging  opera¬ 
tions  \jsi  ng  Corps  equipment  and  in¬ 
dustry  equipment. 

Part  ft.  a  detailed  forecast  of  the  Corps 
dredging  program  ton  years  ahead, 
considering} 

a.  the  impact  of  changing  require¬ 
ments  and  the  methods  and  equip¬ 
ment  that  might  be  used  and  related 
costs,  and, 

b.  various  alternatives  of  how  the 
work  might  be  shared. 
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Part  Ills  A  detailed  review  end  analysis 
of  bidding  and  estimating  pro¬ 
cedures,  and  an  analysis  of  the 
effect  of  Corps  policies  and 
procedures  on  the  conduct  of  the 
national  dredging  program. 

(112) 


The  National  Dredging  Study  along  with  the  recommenda¬ 
tions  of  the  Advisory  Committee  provided  the  most  authori¬ 
tative  and  respected  analysis  of  the  national  dredging 
program  that  had  ever  been  attempted.  As  reviewed  in  the 
following  section,  the  Arthur  D.  Little  (ADI.)  study  pro¬ 
vided  a  quantitative  basis  for  realigning  the  division  of 
work  between  the  Corps  and  industry  assets. 


6.k.2  Fast  Performance  (1964-1973) 

6.4.2. 1  Corps  Fleet.  This  first  portion  of  the  study  analyzed 
the  status  of  the  Corps  fleet  by  type  of  dredge,  regional 
distribution  of  work  completed,  expenditures  by  type  of  work 
and  other  similar  factors.  The  size  and  make  up  of  the  Corps 
dredge  fleet  was  found  to  be  relatively  static  throughout 
the  period.  Thus,  its  condition  in  1f'7i,  as  shown  below, 
was  fairly  typical  of  the  entire  period. 

Figure  6.1s  Composition  of  Corps  Drcdginr  Fleet,  1973 


(See  next  page) 


121 


Dredres 

Units 

Operating 

Hopper 

16* 

Cv tterhead 

1? 

Dustpan 

6 

Sidecasting 

3 

Dipper 

o 

C. 

Bucket 

4 

h  3 

Units 

Not 

Opera ti ng 

Total 

% 

— 

16* 

32.7 

3 

1  A 

30.6 

7 

8 

16.3 

— 

3 

6.1 

— 

2 

4.1 

_x 

r * 

10.2 

Ti 9 

100.0 

*Feduced  to 
the  Dredge 


15  in  May  1974  by  the  sinking  of 
MacKonzie 

(113) 


It.  is  clear  that  the  hopper  and  cutter  head  dredges 
form  the  numerical  majority  of  the  Corps  fleet.  The  hopper 
dredges  were  unique  in  that  the  Corps  was  the  only  owner  of 
this  type  of  vesf5el  in  America  at  that  time.  Therefore,  all 
projects  that  were  best  suited  to  completion  with  hopper 
dredges,  i.e.  open  water  with  moderate  to  high  wave  action 
or  where  dredge  spoil  had  to  be  removed  some  distance  from 
the  site,  went  automatically  to  the  Corps  fleet.  The  utili¬ 
zation  rate  of  Corps  dredges  by  type  is  shown  in  Appendix  J. 
This  chart  clearly  r*’>ows  that  the  hopper  dredges  were  a  major 
component  of  I  he  total  Co^ps  fleet. 

As  previously  stated,  the  utilization  of  Corps  dredges 
was  greatest,  .in  the  area  of  maintenance  dredging.  The  ADI. 
study  found  that.  it.  accounted  for  no<  ( POO ,000  dredging  hours) 
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of  the  total  yearly  effective  dredpinp  hours,  (114)  The 
remaining  iCtf,  was  devoted  to  new  work  projects.  Corps  in¬ 
volvement  in  now  work  ultimately  dropped  near  zero  in  the 
following  years. 

The  annual  dredged  yardapo  remained  in  the  rep.ion  of 
137  million  cubic  yards  for  maintenance  work.  The  new  work 
yardapo  totals  dropped,  however,  from  1R  million  cubic  yards 
in  1964  to  R  million  cubic  yards  .in  1°73;  a  R6#  decrease. 

The  distribution  of  maintenance  work  completed  by  the  Corps 
also  chnnped  repionally  during  the  ten  years.  Work  of  this 
type  nearly  tripled  in  the  Gulf  Coast,  it  remained  about  the 
same  on  the  Hast  Coast  but  dropped  significantly  on  the  West 
Coast  'nd  inland  waterways. 

The  Federal  tax  dollars  spent  on  Corps  fleet  dredpinp 
operations  from  1^64  to  1973  is  depicted  in  Appendix  K. 

From  this,  the  predominance  of  the  hopper  dredpe  .is  reaffirmed. 
The  clear  annual  rise  in  the  cost  of  hopper  dredpe  operations 
does  not  reflect  a  one  to  one  relationship  between  costs  and 
yards  dredpod.  The  volume  moved  by  hopper  dreripos  rose  13 % 
while  the  associated  cost  increased  This  interesting 

variance  is  difficult  to  explain  but  certainly  involves  such 
factors  as  inflation,  increased  mobi  li  z.nti  on/demobil  izntion 
costs  as  n  •'•'\sult  o f  shifting  regional  requirements  and  other 
elements  that  are  less  obvious. 

6. 4. 2.2  Division  of  Federal  Dredpinp  Work.  The  ADL  study 
also  reviewed  t>e  total  Federal  dredpinp  program  and  quan- 
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t.i  f  i  r'd  the  trends  that,  the  i  ndust ry  had  expressed  con- 
rern  over.  The  total  annua]  dredged  volumes  (Corps  plus 
industry)  had  indeed  decreased  over  the  ten  year  period. 

Appendix  T  shows  the  sharp  drop  in  total  yards  dredged  from 
a  hi gh  of  h-80  million  cubic  yards  in  1963  to  a  low  of  327 
million  cubic  yards  in  1973.  (This,  and  other  diagrams, 
include  data  from  the  National  Dredging  Study  and  more  re¬ 
cent  information  made  available  by  the  Office  of  the  Chief 
of  Engineers,  H.S.  Army  Corps  of  Engineers.)  Appendix  M 
shows  the  increase  in  total  cost  for  the  entire  Federal 
dredging  propram  during  the  period  when  volumes  were  decreasing. 
From  this,  average  unit  dredging  unit  cost,  have  been  listed  in 
Appendix  N.  'the  unit  costs  stayed  relatively  constant  ( de¬ 
creasing  volumes  offset,  increasing  costs)  from  1963  until 
1970,  after  which,  unit  prices  began  to  climb  upwards. 

Appendixes  0  and  F  show  the  decrease  in  annual  new  work 
yardage  and  associated  funding  levels  respectively.  Yardage 
and  costs  appeared  to  have  followed  each  other  through  similar 
trends.  This  similarity  between  yardage  and  costs  does  not 
appear  as  clearly  in  the  area  of  maintenance  work.  Appendixes 
Q  and  R  port » a y  the  increase  in  total  annual  maintenance  yardage 
and  related  extendi  hires  respectively.  While  costs  followed 
a  rather  smooth  upward  curve,  the  yards  dredged,  while  in¬ 
creasing  over  timn,  do  not  show  a  short,  term  relationship 
t.o  dredged  euanlit.  ier. 

The  proportion  of  Corns  vs.  industry  expenditures  for 
both  maintenance  and  new  work  during  the  period  to  1073 

is  shown  in  Appendix  S. 


The  division  of  expenditures 
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varied  from  3?$  Corps/68 $  indusiry  in  1964  to  39$  Corps/ 

61$  industry  in  1973»  a  shift  towards  the  Corps  of  7$. 

Some  of  the  intervening:  years  were  norp  drastic.  For 
example,  in  1977  the  proportion  had  nearly  equalised  at, 

46$  Corps/r,i$  industry.  The  APT.  study  had  shown  that  the 
Corps  role  was  in  fact  increasing  durinp  the  period  with 
a  resultant  decrease  in  industry  profits  resulting  from 
decreased  work  levels. 

Appendix  T,  provided  by  the  Office  of  the  Chief  of 
Enpineors,  shows  in  tabular  form  the  chances  in  total  yardap 
and  expenditures  for  the  period  1963  to  1979.  The  details 
broken  down  into  Corps  and  industry  accounts  for  new  work 
and  maintenance  projects.  This  document  is  included  to 
allow  a  comparison  between  forecasts  made  by  ADT  and  the 
actual  levels. 

6. 4. P.3  Industry  Structure  Durinp  1964-197.3.  The  decrease 
in  available  work  durinp  the  period  had  an  irreversible  im¬ 
pact.  "While  a  total  of  almost  POO  individual,  companies 
were  identified  as  havinp  been  enmped  in  the  dredp.inp,  in¬ 
dustry  at  various  times  durinp  the  period  1964-1972,  only 
87  were  found  +o  he  active  in  1977 • "  (11$)  The  study  also 
catepor.izcd  the  industry  based  on  revenues  received  durinp, 
the  year  1 n7? j  the  only  year  when  sufficient  information  W3s 
received.  The  results  a^o  listed  in  Pi  pure  6.2  on  the 
follow!  nr,  pare. 


-  *  ^ 
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Figure  6.2«  Estimated  Composition  of  the  Dredging  Industry,  1072 

(116) 
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This  data  shows  that  only  9  companies  or  about  10$  of  the 
industry  earned  over  5!$  of  the  total  industry  revenues.  The 
ADL  report  stated  that  this  was  not  an  abnormal  proportion 
when  compared  +o  other  industries.  Tt  noted,  however,  that 
the  average  si'/.e  of  the  companies  was  rather  small  with  only 
two  firms  earning  over  $20  million  a  year.  The  majority  of 
the  industry  would  qualify  for  designation  as  small  businesses 
under  the  SPA  regulations.  The  ADL  study  further  states, 

"The  structure  of  the  industry  has  important  implications. 

It  indicates  that  the  overall  strength  of  the  industry  in 
terms  of  its  financial  resources  may  limit  its  resilience 
and  ability  to  weather  major  long  drawn  out  down  turns  in 
levels  of  dredging  activity  or  profitability  and  its  ability 
to  attract  +he  capital  needed  to  purchase  new  equipment."  (117) 
The  outlook  for  the  industry  was  darkened  by  the  fact 
that  during  the  period,  the  industry  plant  was  falling  idle. 
This  fact  is  shown  in  Figure  6.3  below.  At  best,  the  industry 
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pl^nt  war  uti.l  i.7.ed  1  ess  than  50?  of  the  available  time. 

This  very  Tow  utilization  rate,  coupled  with  the  small 
size  of  the  firms,  led  inextricably  to  the  failure  of 
many  firms,  ^i rare  6.3  also  illustrates  the  almost  total 
reliance  of  the  American  dredging  industry  on  work  within 
the  United  States.  The  work  prospects  in  America  thus 
directly  determine  the  future  viability  of  the  industry. 

Thp  revenue  derived  from  Corps  and  private  dredging  pro¬ 
jects  in  197?  are  fairly  representative  of  yearly  totals. 
Normally,  h 5?  of  industry  revenues  accrue  from  Corps  activi¬ 
ties  with  the  remainder  coming  from  work  done  for  private 
corporations,  local  and  regional  port  authorities  and  similar 
customers.  The  Corps  is  therefore  the  .largest  single  customer 
of  the  industry. 

Figure  6.3s  Summary  of  Industry  National  Utilization  by 

Type  of  Dredge  (sample  survey) 
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1  /! .  o? 
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- 
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1 0 .  4? 

5.4? 

ii.7? 

_ 

29.  5? 
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(14  Dipper/Dregli ne  Dredges) 


1970 

6. 6% 

1  0 .  h% 

9.7  % 

- 

26/7% 

1971 

8 .  6% 

14.  1 % 

6.7% 

- 

28.9% 

1977 

7  A .  0% 

2.3% 

3.6% 

- 

30.9% 

1973 

1  7 , 7# 

1.1% 

6.3% 

— 

24.1% 

It  is  apparent  that  the  industry  had  suffered  some  lean 
years  and  coupled  with  its  low  profitability,  the  outlook 
for  plant  replacement  in  this  very  capital  intensive  in¬ 
dustry  was  described  by  ADL  as  marginal.  The  table  that 
follows  illustrates  the  poor  position  in  which  the  dredging 
industry  found  itself  in  relation  to  its  ability  to  attract 
new  investor  capital. 


Figure  6.4:  Aft  o’"  Tax 
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The  data  for  the  dredging  industry  may  be  optimistic 
since  only  the  larger  and,  hence,  more  profitable  firms  re¬ 
sponded  to  the  ADL  study  with  this  typ^  of  information.  The 
ADL  report  concluded, 

Current  practice  in  the  dredging  industry 
appears  to  ho  to  prolong  the  life  of  capi¬ 
tal  equipment  through  additions,  betterments, 
and  maintenance  programs.  An  important 
factor  here  in  recent  years  has  been  the 
relative  abundance  of  used  equipment  made 
available  by  firms  that  have  withdrawn  from 
the  industry.  As  a  consequence,  some  firms 


are  operating  second  or  third  hand  dredges 
with  hulls  that  are  twenty  to  thirty  years 
old.  Eventually,  the  industry's  asset  base 
will  require  replenishment  with  new  plant,  and 
equipment.  At  present,  on  the  basis  <Vf  the 
industry's  recent  experience,  it  cannot  be 
assumed  that  the  necessary  funds  will  be 
either  available  within  the  industry  or 
forthcoming  from  other  financial  sources.  (120) 


6. 1. 3  Future  Dredging  Requirements  (1974-1981) 

^he  A.DT  study  placed  equal  emphasis  on  attempting  to 
determine  the  future  levels  of  dredging  that  would  be  re¬ 
quired  throughout  America  in  the  ten  year  period  following 
the  completion  date  of  the  study.  This  review  included  both 
Federal  and  private  sector  dredring  requirements.  The  need 
to  predict  the  future  levels  of  dredging  activity  was  a 
crucial  step  in  the  process  of  determining  whether  the  Corps 
role  should  expand,  remain  the  same  or  diminish  in  propor¬ 
tion  to  the  industry  fleet. 

6.4.1. 1  Federal  Dredging  Requirements.  The  total  annual 
Federally  funded  dredging  requirements  were  generated  based 
upon  the  input  of  each  of  the  District-  Offices  of  the  Corps 
of  Fnvineers.  Estimated  annual  levels  nf  both  dredged 
volume  and  associated  costs  (in  constant  1973  dollars)  wore 
submitted  by  the  District  Offices.  From  this,  the  ADI.  study 
estimated  that  annual  yardages  would  increase  from  &P0 
million  cubi c  yards  in  1974  to  a  peak  of  670  million  yards 
in  1979#  when  ••ddition-vl  maintenance  dredging  would  be  required 
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for  the  new  work  projects  completed  un  to  that  date. 

Following  1 t  the  annual  estimated  total  dredged  yardage 
was  expected  to  level  off  at  or  near  too  million  cubic 
yards.  The  regional  distribution  of  this  work  is  shown 
below  and  covers  the  entire  ten  year  period. 

Figure  6.5*  Forecast  of  Federal  Dredging  Volume  by  Region  (121) 
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Expenditures  for  this  level  of  Federal  dredging  effort 
varied  from  $230  million  in  1974  to  $420  million  in  1979 » 
followed  by  an  annual  decrease  to  around  $315  million  in 

1933. 

The  proportion  of  maintenance  work  vs.  new  work  on  a 
yardage  basis  was  estimated  to  be  approximately  60#/40#  over 
the  ton  year  period.  Annual  Federal  maintenance  workloads 
were  estimated  to  hr  between  302  and  335  million  cubic  yards, 
totalling  1.3  billion  cubic  yards  over  the  entire  period. 

The  amount,  of  now  work  did  not  follow  such  smooth  trends. 

Ten  year  totals  wero  estimated  at  2.2  billion  cubic  yards  (^0%  of 
total),  vary  ins  from  104  million  cubic  yards  .in  1974  to 


148  million  cubic 
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yards  in  t°70  ♦'bon  dropping  to  193  million 
cubic  yards  in  1083. 

The  total  federal  dredpinr  work  war  estimated  to 
follow  a  division  of  labor  accord! nr  to  the  peneral  ratio 
32$  Corps  (1.75  million  cubic  yards)  vs.  68$  industry  con¬ 
tract  work  (3.75  million  cubic,  yards).  The  associated  ex¬ 
penditure  levels  for  this  work  reflect  the  fact  that  the  in¬ 
dustry  and  Corps  fleets  would  be  involved  in  different  types 
of  dredpinp  and  thus  different  unit  prices  would  pertain  to 
each.  This  resulted  in  an  estimate  of  $813  million  (24$ 
of  total)  slated  to  the  Corps  fleet  while  $2.6  billion  (76$) 
would  be  obli rated  through  industry  contract  work.  The  vast 
majority  (90$)  of  the  v/ork  scheduled  for  Corps  completion 
work  would  he  accomplished  with  either  hopper  or  dustpan 
dredpes . 

6. 4. 3-7  Non  Fedornl  Requirements.  This  estimate  resulted 
from  discussions  with  port  and  harbor  authorities,  private 
industry  and  extrapolations  of  past  performance.  While  the 
reliability  of  these  estimates  is  not  as  hiph  as  ADI.  be¬ 
lieved  the  Federal  estimates  to  be,  their  use  as  planning 
fipurc’  of  sufficient  accuracy  was  defended.  This  data  is 
reproduced  in  the  table  below » 

(See  following  pnpr. ) 
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Figure  6. 6 1  Mon  Federal  Dredging  Requirements  by 

Volume  (lO-5  yd^)  Avernrp  Annual  Forecast 


for  Period 

1974-1983. 

(122) 

Region 

Cuttcrhead 

Clams hoi ] 

West  Coast 

17.4 

4.7 

Gulf  Coast 

54.1 

7.0 

Interior  Waterways 

0.9 

1.3 

Great  Lakes 

0.3 

0.7 

East  Coast 

36.0 

22.2 

117.7 

35-9 

TOTAT,  =  153.6  million  yd3 

The  estimates  for  both  Federal  and  Non  Federal  dredging 
activity  on  a  volumetric  basis  are  combined  and  depicted  in 
Appendix  U.  As  shown,  total  Federal  dredging  work  was 
estimated  to  be  4?o  million  cubic  yards  in  1974  rising  to 
a  peak  of  663  million  cubic  yards  in  197Q  then  declining  to 
approximately  5B_5  million  cubic  yards  in  I9B3.  Over  the  ten 
year  period,  t^e  quantities  dredged  were  expected  to  be  in¬ 
creased  by  39^.  This  favorable  prediction  of  increased  work 
was  warmly  greeted  by  the  dredging  industry  once  the  AOL  study 
was  published. 

Since  then,  data  has  been  made  available  by  the  Corns 
for  the  years  1°74  to  1979  listing  the  actual  total  Federal 
yardage  dredged  (Appendix  T)  during  those  years.  A  com¬ 
parison  between  the  estimated  and  actual  yardage  is  found  in 


Appendix  V.  1  ’  mi  1  o  rl  y ,  the  A  T)T.  study  projected  the  total 
Federal  annual  expenditures  for  these  same  10  years. 

Appendix  W  graph i eal 1 y  depicts  the  relationship  between 
the  estimate  and  final  figures. 

As  is  readily  apparent,  the  estimated  totals  of  both 
yardages  and  expenditures  were  far  in  excess  of  the  actual 
quantities  moved  and  dollars  spent.  Appendix  V  exemplifies 
the  fact  that  the  farther  in  the  future  dredged  yardage  was 
estimated,  the  less  reliable  was  the  projection.  The  reason 
for  this  lack  of  accuracy  is  difficult  to  determine  in  hind¬ 
sight  but  is  a  reflection  of  the  inability  to  predict  with 
any  great,  degree  of  accuracy  the  funding  levels  of  Congres¬ 
sional  appropriations  in  the  future.  The  entire  system  is 
affected  by  long  and  short  term  economic  trends  referred  to 
as  pork  barrel  legislation. 

Based  upon  the  evidence  of  ADL  Fart  1,  it  is  clear  that 
the  industry  is  most  dependent  upon  the  levels  of  new  work 
since  they  garnered  up  to  90f>  of  this  type  of  work  in  the 
past.  The  ACL  study  forecasted  a  marked  increase  in  new 
work  in  the  years  197U-1983,  a  condition  that  would  have 
directly  henof’+ed  the  industry.  Appendixes  X  and  Y  show 
tho  comparison  of  the  actual  vs.  estimated  new  work  and 
maintenance  dredging  totals  and  their  funding  levels  respec¬ 
tively.  From  those  charts  it  can  he  seen  that  although  main¬ 
tenance  dredging  volume  was  estimated  to  remain  constant 
near  315  million  cubic  yards  annually,  the  actual  yardage 
decreased  over  the  period  by  approximately  10  to  1  Associ 


a  ted  fnintnmnrn  funding  ]  pvo]:;,  however*,  increased  fairl  y 
consistently  with  on  ending  value  of  $265  million  or  a  77$ 
increase  over  the  estimated  value  for  1979. 

The  estimated  levels  of  yardaro  for  new  work  also  de¬ 
parted  significant.] y  from  the  actual  amounts .  While  the 
estimated  increase  of  new  work  yards re  over  the  five  years 
was  projected  to  be  a  rise  from  11 5  to  3^9  million  cubic 
yards,  the  actual  new  work  yardage  rose  from  to  72  million 
cubic  yards,  ^he  cctinate  departed  from  reality  by  almost 
a  factor  of  five.  The  new  work  level  was  expected  to  in¬ 
crease  uniformly  during  those  years  but  instead  the  amount 
of  work  stayed  fairly  constant. 

The  fundi np  levels  shown  in  Appendix  5f  for  new  work 
show  that  although  the  actual  cos4.-  consistently  lapped  their 
estimated  values,  the  shapes  of  the  two  curves  are  quite 
similar.  This  situation  is  made  less  clear  when  it  is  re¬ 
membered  that  the  actual  amount  of  new  work  was  rather  con¬ 
stant  and,  presuming  similar  unit  costs,  the  actual  new  work 
costs  should  also  have  been  constant  during  these  years.  The 
fact  that  they  are  not,  reflects  the  annual  uncertainty  in 
unit  prices  for  new  work. 

Part  1T  of  the  National  Drodpinr  Study  summarized  the 
capabilities  of  both  the  Corps  and  tv’0  industry  to  meet  the 
projected  requirements.  They  are  reviewed  below.  Corps 
requirements  included: 

a.  9-11  additional  hopper  dredges  were  needed 

b.  additional  dustpan  dredges  would  be 
'vq  u.i  rod 


131*- 

c.  present  fleet  of  If  cutie>,hpad  dredges 
w:<r  judged  inadequate  and  obsolete.  No 
additional  dredges  of  t h i s  type  were 
needed  due  to  excess  industry  capacity 

d.  existing  fleet  of  1  si  disaster  dredges 
judged  sufficient 

c.  t  clamshell  and  2  dustpan  dredges  judged 
snffi cient 


mho  APT  study  conducted  rr  separate  analysis  of  the  in¬ 
dustry's  capacity  to  accomplish  its  share  of  the  presumed 
to  he  increasing  workload.  The  first  step  was  an  inventory 


of  the  Indus 

try  dredge  fleet  by  typa  and 

region.  The 

resul ts 

were  as  follows: 

Figure  6.7: 

Contractor  Dredge  Inventory 

(123) 

Peg i on 

Hydra ul ic  Cutterhead 

Clamsh'-'l  1 

Dipper 

West  Coast 

38  (14'/,) 

53  (33/) 

1  <8j6) 

Gu] f  Coast 

75  (28/) 

23  (14/) 

0  (0/) 

I ntori or 

31  (12/) 

33  (21/) 

f  (38/) 

Great  Lakes 

23  (  9 /) 

28  (17/) 

*  (31/) 

East  Coast 

92  (37/) 

24  (15/) 

2_(23/)_ 

264  100/ 

161  100/ 

13  ico/ 

Industry  total,  all  types  =  438 

This  inventory  did  not  include  approximate] y  25 0  small 
portable  hydraulic  dredges  leased  by  National  Car  Rental,  19 
plain  suction  dredges  or  the  largo  number  of  dredges  used  to 
mine  for  construction  materials  or  other  commodities.  Eased 
upon  this  inventory,  the  industry  fleet  was  determined  to 
be  more  than  capable  of  contending  with  The  forecasted 


total  dredgi  og  wor'fl  oads .  The  ADI  study  added  that,  the 
industry  had  the  capacity  to  expand  into  the  foreign 
dredging  market  without  reducing  its  ability  to  complete 
the  national  requirements.  This  conclusion  is  only  streng¬ 
thened  as  a  result  of  the  excessively  high  estimates  that 
resulted  from  the  ADD  study. 


6.4.4  Government  Estimating  and  bidding  Procedures, 

Tlie  A  op,  study  concluded  with  an  analysis  of  the  public 
bidding  and  government  estimating  process  over  the  ten  year 
period,  1.964-1979.  The  data  was  accumulated  from  a  review 
of  the  bids  received  for  Federal  dredging  contracts  through¬ 
out  thr'  United  States. 

During  the  ten  year  period,  a  total  of  1,599  projects 
were  publicly  advertised.  Of  this  total,  1,534  or  96%  of 
the  bids  received  ultimately  resulted  in  contract  awards.  (124) 
Of  the  total,  965  (25#)  r>f  the  bids  were  less  than  80%  of 
the  government  estimate,  480  (30%)  were  81-100%  of  the 
government  estimate,  656  (41%)  were  100-125%  of  the  govern¬ 
ment  estimate  and  97  or  6%  were  1?5%  of  the  government  estimate. 
Since  Title  r<  of  the  U.S.  code  prohibits  the  awarding  of 
contracts  in  excess  of  25%  of  the  government  estimate,  the 
6%  that  Tel 1  i  >1  this  category  wore  i  nil  i  ally  unable  to  be 
awarded.  Only  ?7  of  these  07  bids  were  subsequently  ap¬ 
pealed  by  the  contractors  and  of  those  8  were  finally 


awarded . 


n6 

A  similar  review  of  past  bidding  records  determined 
the  number  cf  bidders  on  each  advertised  project.  Of 
l*i93  invitations  where  full  data  was  available,  435  {29%) 
of  the  projects  bod  5  or  more  bids  received,  3^5  (20%)  had 
4  bidders,  8  60  (?.*.%)  bad  3  bidders,  2.01 I  (\8%-)  invitations 
resulted  in  ?.  bidders  and  120  (8%)  of  the  total  invitations 
resulted  in  only  1  bid  received. 

The  ADL  study  found  that  669  of  the  1,599  total  in¬ 
vitations  were  advertised  as  Small  Business  set  aside  work. 

It  also  found  that  over  90%>  of  the  contracts  awarded  were 
on  a  unit  cost  basis  rather  than  lump  sum. 

The  ADT  study  completed  Tart  TTI  by  reviewing  exten¬ 
sively  the  government  estimating  process  and  found  that  the 
techniques  utilized  throughout  the  various  nist.rict.  Offices 
were  not  fully  uniform.  The  report  concluded,  however,  that 
this  could  be  a  reflection  of  the  divergence  of  the  industry 
on  a  regional,  basis  and  that  .if  total  uniformity  was  required, 
the  results  would  not  reflect  these  regional  differences  in 
the  industry.  The  ADL  study  did  recommend,  however,  that 
the  government  estimating  process  in  such  areas  as  definition 
of  Small  Business  set  aside  work  should  be  put.  on  a  more  con- 
sis  ten i  basis. 


6.5  ENACTMENT  OF  PUBLIC  LAW  (P.L. )  95-269 
The  National  Dredging  Study  was  completed  and  delivered 


to  Conyrcss  in  December,  1975*  This  very  detailed 
analysis  of  the  Federal  dredyiny  proyram  formed  the  basis 
for  a  potential  realignment  of  division  of  work  between 
the  Corps  and  industry  fleets.  The  r-ecommendati ons  of 
the  study  alony  with  those  of  the  advisory  council,  in¬ 
cluded  a  fundamental  realignment  of  the  entire  program  by 
advocatinr  a  decrease  in  the  size  of  the  Federal  dredye  plant 
and  shift  to  yreatcr  utilization  of  the  existing  private 
fleet.  Thin  recommendation  was  endorsed  end  implemented  by 
the  Chief  of  the  Corps  of  Engineers  on  1 1  December  1976, 
when  the  Industry  Capability  Proyram  (ICP)  was  initiated 
The  ICP  attempted  to  shift  the  burden  of  Federal  drodye  work 
to  the  industry  by  increasing  the  number  of  projects  that 
were  publicly  advertised.  This  enceurayement  of  the  industry 
resulted  in  the  construction  of  newer,  more  modern  industry 
dredyes . 

The  decision  to  publicly  bid  more  dredye  work  was  codi¬ 
fied  into  law  with  the  passaye  on  ?.6  April  197B  of  the 
Public  Lav/  95-769  (Appendix  7.).  This  law  states  in  part  that 
the  Corps  of  Engineers  shall  have  Federal  dredyiny  and  re¬ 
lated  work  completed  by  contract  if,  "private  industry  has 
the  capability  to  do  such  work  and  it  can  he  done  at  reason¬ 
able  prices  and  in  a  timely  mannen."  The  disposition  of 
the  Federally  owned  dredye  fleet  was  also  addressed  by 
PL  95-269.  7, rctions  3b  of  the  law  state; 

. . . the  Federally  owned  fleet  shall  be  re¬ 
duced  in  an  orderly  manner,  as  determined 
by  the  Secretary  (of  the  Army),  hy  retire¬ 
ment  of  plant.  To  carry  out  emeryency 


np 

and  national  defense  work  the  Secretary 
s>>nll  retain  only  the  minimum  federally 
owned  fleet  capable  of  performing  such  work... 

The  Corps  was  further  directed  to  "undertake  a  study  to 
determine  the  minimum  federally  owned  fleet  required  to  per¬ 
form  emergency  and  national  defense  work."  This  minimum 
federal  fleet  is  to  be  "maintained  to  1 echnol orient! y  modern 
and  efficient,  standards...." 

During  this  period,  Congress  ended  the  moratorium  on 
construction  of  Corps  dredges  effective  in  FY  1976.  Funds 
were  then  appropriated  for  the  design  and  construction  of 
three  new  hopper  dredges  that  were  to  replace  the  most  obso¬ 
lete  members  of  the  existing  fleet. 

The  requirement  le  conduct  a  study  to  determine  the 
minimum  size  federal  fleet  was  accomplished  by  the  Engineer 
Studies  Center  of  the  Corps  of  Enginerrr .  Two  separate  re¬ 
ports  w^ro  subsequently  produced.  "Hopper  Dredge  Require¬ 
ments  of  the  U.5.  Army  Corps  of  Engineers  Minimum  Fleet" 
was  completed  and  sent  to  the  Office  of  Management  and  Budget 
(OMB)  on  1  February  1°79*  A  sister  study,  "Pipeline  and 
Mechanical  Dredge  Requirements  of  the  Corps  of  Engineers 
Minimum  Fleet"  was  completed  in  December  1978  and  is  also 
under  review  by  OMB.  FT,  CK-?<<o  requires  that  these  studies 
be  submitted  to  Congress  within  two  years  of  the  enactment 
of  the  law  (A  mil  toBO).  These  two  studies  analyzed  the 
capabilities  of  the  industry  to  meet,  the  challenges  of 
PL  95”76o  and  recommended  minimum  levels  of  all  types  of 


dredge  p]an+  needed  to  moot  the  guidelines  of  the  law. 

The  two  studies  drew  from  the  findings  of  the  National 
Dredging  Study  and  updated  much  of  the  information  to  re¬ 
flect  the  changes  that  had  occurred  n 5 rice  its  publication. 
The  studies  were  bared  upon  an  analysis  of  potential  emer¬ 
gency  and  national  defense  requirements  which  were  used  to 
define  the  size  of  the  minimum  federal  fleet.. 

One  of  the  interesting  segments  of  this  research  was 
the  depiction  of'  the  decreasing  size  and  increasing  age  of 
the  federal  fleet.  Figure  6.8  reflects  the  reduction  in 
size  of  the  fleet  from  19}8  to  1978. 


Figure  6.8s  Reduction  of 
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*  Kirht;  of  these  eleven  cuttcrhcad  dredges  have  12  inch 
or  smaller  discharges  and  are  used  in  either  remote  or 
low  yardage  projects  such  as  reservoir  maintenance 
work.  They  are  therefore  not  considered  to  be  in 
competition  with  industry  dredges  for-  any  significant 
1  ov«l  of'  contract  work  . 


^V'  ror-pt;  fleet  is  large!  y  obsolete  w 5  th  in  average 
gpo  of  31.1  y porn.  The  mechanical  and  pipeline  sopment  of 
the  fleet  is  the  oldest  with  an  average  ape  of  46.7  years. 

Onr  of  those  dredres  is  64  years  old,  some*  40  years 
beyond  the  reasonabl  e  economic  l  ife  of  litis  type  of  dredpe. 
Due  *o  their  ape,  frequent  repairs  are  needed  resulting 
in  significant  down-time  and  waits  of  up  to  1  year  for  re¬ 
pair  parts. 

The  minimum  fleet  studies  must  base  their  findings  with¬ 
in  the  context  of  the  industry's  response  to  the  TCP  pro¬ 
gram  since  -this  is  a  measure  of  their  ability  to  fill  the 
void  created  by  any  future  decrease  in  Corps  dredpe  capacity. 
An  of  December  1978,  45  projects  with  an  estimated  value  of 
$98.1  million  had  been  advertised  for  public  biddinp.  Ml 
of  these  contracts  were  of  the  t-ypo  that  the  Corps  would  have 
accomplished  with  its  own  assets  and  would  not  have  been  open 
to  advertisement.  Of  this  total  2"3  projects  were  "awarded"  t 
the  Corns  for  completion  with  the  remaining  22  being  awarded 
to  the  industry.  The  result,  of  this  proater  competition  was 
an  estimated  savinps  of  $9 . 3  million  over  the  two  year 
period  covered  by  the  ICP.  The  TCI1  propram  is  scheduled  to 
continue  until  1901.  At  that  time,  the  TCP  results  will  be 
reviewed  by  Conpress  anti  will  be  used  us  a  basis  in  deter¬ 
mining  whether  or  riot,  a  transition  to  the  minimum  federal 
fleet  can  begin. 

Some  elements  of  the  industry  have  expressed  doubts 
about  the  willingness  of  the  Corps  to  make  the  TCI  program 


i'n 


work.  V/bi  T*»  1  ho  actions  of  the  Corps  to  da  to  do  not  in¬ 
dicate  anything  other  than  total  commitment  to  the  TCP, 
the  pro from  an  a  whole  was  further  strengthened  by  the 
directives  contained  within  Conference  Report  qq-lAqO, 
dated  An rust  1 A ,  1°78,  This  document,  a  result  of  the 
FY  197°  budget  review  process,  requires  the  Corj)r,  to  annually 
make  available  to  public  bid  a  minimum  of  10  mill  ion  cubic 
yards  of  work  commonly  done  by  hopper  dredge.  This  amount 
of  work  is  now  guaranteed  to  be  bid  and  has  allowed  industry 
to  plan  for  new  hopper  dredge  acquisition. 

The  resu1  ts  and  recommendati cns  of  the.  minimum  fleet 
studies  arc  current] y  under  review  by  OMR  and  have  not  yet 
been  submitted  to  Conrrcss.  The  final  recommendations  have 
not,  therefore,  been  made  publicly  available  but  al]  indi¬ 
cations  suggest  that  the  federal  fleet  will  continue  to  con- 
tract  to  a  position  smaller  than  the  current  levels.  This 
is  almost  assured  given  the  guidance  of  PI.  9A-269  which 
limits  the  future  Corps  fleet  to  a  size  promulgated  on  emer¬ 
gency  and  national  defense  requirements.  This  residua] 
fleet  will,  however,  continue  to  benefit  from  the  guidance 
of  PL  95“7A«o  which  permits  the  exclusion  from  public  bidding 
of  sufficient  dredged  volume  to  allow  the  full  utilization 
of  the  minimum  Hoot. 

The  final  minimum  fleet  studies  will  also  define  the  un¬ 
usual  nature  and  capabilities  which  must  be  inherent  in 
future  Corps  dredger;  if  they  are  to  meet  the  requirements  of 
national  defense  oriented  operations.  The  necessity  to 


dredge  in  vn-y  '•t’nllow  water  depths  and  during  hostile-fir*1 
conditions  will  surely  dictate  a  different  set  of  design 
criteria  than  those  applicable  solely  to  peacetime  pro¬ 
jects.  This  will  undoubtedly  result  in  Corps  dredges  that 
will  bo  shir  to  operate  in  many  divers0  environments  and 
under  the  most  austere  of  conditions.  These  ronuirements 
will  most  likely  result  in  Corps  dredges  that  exceed  the 
capabilities  of  their  industry  competitors.  Since  national 
defense  interests  extend  beyond  the  Continental  United 
States  (CONUS'),  the  minimum  fleet  must  be  able  to  operate 
under  conditions  that,  may  be  considered  unusual  when  com¬ 
pared  to  traditional  CONUS  job  sites.  The  minimum  fleet 
will  be  required  t.o  meet  these  new  guidelines.  Appendix  AA 
depicts  these  design  guidelines.  One  such  vessel  is  now 
under  construction  (Dredge  Yakuina)  at.  a  cost  of  $18.5 
million  and  is  due  for  completion  in  mid  December  1979. 
Designed  for  use  primarily  in  shallow  'waters,  the  Yakuina 
will  have  a  hopper  volume  of  8? 5  cubic  yards  and  a  loaded 
draft,  of  1?  feet.  The  shallow  dredging  capabilities  of 
the  Yakuina  will  be  most  useful  in  peacetime  in  such  areas 
as  the  Pacific  Northwest  where  such  oond.i  1  ions  are  common. 

The  effects  nr  J],  95-26°  has  led  the  major  American 
dredgin'1,  firms  to  enter  the  hopper  dredge  field.  The  North 
American  Trailin'-  Company,  a  subsidiary  of  great.  Lakes  Dock 
and  Dredge  Company,  has  completed  two  new  hopper  dredges  whil 
a  third  one  is  now  in  design.  The  Manhattan  Island  and  the 
Sugar  Island  a«"e  split.  Lull  hopper  dredger  with  a  capacity 
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fo  1,000  nnr'  1  ,?0()  cubic  yards  rr;’!v'i' t  i  vc.l  v.  The  third 
such  dredpe  is  duo  to  bo  completed  in  mid  1980  and  will 
also  be  of  3 .700  cubic  yards  capacity. 

C.F.  Bonn,  Inc.  of  New  Orleans,  has  announced  a  $70 
million  investment  program  for  construction  of  new  dredpes 
in  response  to  the  TCP.  Tbo  first  dredpe  of  this  propram, 
tbo  Tone!  Bean,  cost. inf  $35  million,  was  christened  on  po 
March,  197°.  This  first  privately  owned  dustpan  dredpe 
outbid  a  40  year  old  Corps  dredpe  and  is  now  workinr  on  a 
$1.9  .million  project  on  the  lower  Mississippi  River.  The 
Lenel  Bean  is  estimated  to  move  27,000  cubic  yards  pier  day 
for  P5  days  with  contract  completion  in  late  November  1979* 

Those  find  other  new  dredpes  mark  a  historic  departure 
for  the  private  riredpinp  industry  and  indicate  the  viability 
of  the  TCP.  Industry  reaction  appears  cautiously  optimistic 
with  the  greatest  efforts  cominp  from  the  industry  leaders. 
Their  ability  to  commit  such  hure  sums  in  new  dredpe  construc¬ 
tion  is  not  0  simple  reflection  of  the  availability  of  larpe 
capital  in  ♦  hose  firms.  As  noted  by  the  National  Drodrinr. 
Study ,  industry  profits  have  been  historically  small.  This 
sipnif leant  commitment  of  funds  has  h<->on  permitted  throuph 
the  use  of  Title  XI  loam  puarnntees.  This  propram  permits 
Federal  loan  rnarantees  up  to  R7 1%  of  the  total  construction 
costs  of  such  dredpes.  The  only  proviso  of  Title  XT  is 
that  in  the  rv^nt  of  the  failure  of  the  company  on  the  ven¬ 
ture,  the  rovernment  assumes  the  remainder  of  the  loan  and 
pains  custody  of  the  vessel.  The  Title  XT  loans  are  also 
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attractive  to  the  low  interor.1  "nt.rs  they  entn  j  1  .  Thus , 

the  poor  earninps  history  of  the  dredpinp  industry  should 
not  ho  a  lota!  barrier  to  their  ability  to  refurbish  their 
fleet. 


6.6  SUMMARY 

Tbo  combined  effects  of  the  National  Pro dpi nr  Study , 

ICP  propram  and  PL  95~26o  are  wi thout  historical  comparison 
in  the  American  drodrinp  industry.  Faced  with  dwindling 
available  work  and  a  largely  idle  and  obsolete  plant,  the 
private  dredpinp  industry  contracted  quantitatively  through¬ 
out  the  60s  and  the  early  70s.  This  dismal  condition  is  now 
underpo.inp  a  fundamental  and  positive  evolutionary  process. 

The  pivotal  forces  set  in  motion  by  TCP  marks  the  bepin- 
ninp  of  a  departure  from  the  historically  monopolistic  basis 
of  the  federal  hopper  and  dustpan  fleet.  To  a  larpo  measure, 
this  chanpe  in  attitude  can  bp  attributed  to  Lt.  Gen.  Morris, 
Chief  of  the  Corps  of  Engineers,  who  directed  that  preater 
public  advertd  s  i  r>(*  nf  federal  dredrinp  wo-rk  should  bo  the 
norm.  This  policy  puidance  bepan  in  January  of  1^77  fully 
1 6  months  before  the  passape  of  I 1  0 '1-7.6°.  The  period  of 
transition  Fha  F  lies  ahead  will  no  doubt  be  controversial 
since  industry  capacity  to  fill  the  void  created  by  the  Corps 
fleet  reduction  must  be  proven  in  the  field.  The  timetable 
will  larpely  bn  a  function  of  bow  rapidly  the  industry 
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ELLIC0TT  MACHINE  CORPORATION  DREDGE  DIVISION 


TECHNICAL  DATA 
AND  SPECIFICATIONS 


T ransportable  Heavy-Duty  Dredge  for 
26"  to  33"  Discharge  Pipeline 


Representative  digging  depths  and  dimen¬ 
sions  for  average  dredging  service.  Con¬ 
figurations  and  ladder  pump  for  deeper 
digging  readily  available.  Consult  Ellicott 


LADDER 
LENGTH  (FT.) 


58  FT. 

DIGGING  DEPTH 

(with  wedge  piece) 


Indicate  your  preference  tor  the  optional  equipment 
which  you  leel  will  satisfy  your  dredging  requirements. 
Reversible  Wedge  Piece  lor  Deep  or  Shallow  Digging  □ 
Anchor  Booms  with  Winches,  Cable  and  Anchors,  Hull 
Extended  □ 

Stern  Sheave  Cable  Unit  (X-mas  Tree)  □ 

Clay  Cutter  □  Coral  Cutter  □  Sand-Gravel  Cutter  ■ 
Lever  Room:  Air  Conditioned  □  Heated  □ 
DRAGOMATIC*  Production-Booster  □ 

DRAGOMETER  —  SOLIDS  OPTIMIZER  □ 

Basic  Digging  50  ft.  □  58  ft.  ■  Deeper  □ 

Discharge  I.D.  26  □  27  □  30  ■  33  □ 

Suction  I.D.  27  □  30  ■  33  □ 

Stern  Discharge  Swivel  Elbow  ■ 

Flap  Valve  in  Discharge  Pipe  ■ 

Suction  Vacuum  Recording  Gauge  ■ 

Discharge  Pressure  Recording  Gauge  ■ 

Power  Jib  Crane  over  Pump  ■ 

Interior/Exterior  Lighting  ■ 


(Hull  grounded) 


ELLICOTT 

“SUPER-DRAGON”  SERIES  5000 

Transportable  dredges  represent  a  revolu¬ 
tionary  breakthrough  in  dredge  design  and 
construction.  As  equipment  buyer  you  can 
now  tailor  the  dredge  you  buy  to  suit  your 
company's  experience  in  the  equipment  you 
need  to  get  the  best  performance  and  the 
greatest  return  on  your  investment  dollar. 


ELLICOTT  DREDGES, 
POWER-PACKED  PORTABILITY 


*  Trademark  applied  for,  patent  applied  for 
■  Standard  Options 
□  Special  Option* 
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Series  5000  “Super-Dragon”  Dredge  SPECIFICATIONS  . . . 


HULL  AND  SUPERSTRUCTURE 

"SUPER-DRAGON"  hull  is  8-pontoon  construction  lor  stability, 
freeboard,  and  transportability  Alt  center  pontoon  contains  main 
pump  engine  unit;  forward  center  pontoon  holds  auxiliary  power 
package.  Outboard  pontoons  tor  flotation,  ballast,  and  storage  of 
46.000  gallons  fuel.  Approximate  draft  loaded  4l/2  ft.,  3  ft.  free¬ 
board.  Wetted  hull  plates  3/8"  thick;  remainder  5/16".  All  bulk¬ 
heads  1/4"  or  heavier.  House,  low  profile,  standard  paneled  con¬ 
struction  for  portability.  Control  Center;  raised  forward,  functional 
design,  outside  access,  removable  for  bridge  clearance.  Control 
Center  designed  for  operator  comfort  and  efficiency,  with  all 
control  gauges  and  instruments  located  on  nonglare,  split  bank 
control  panel  with  easy-on-the-eyes  night  lights.  Gauge  grouping 
contains  dredge  pump  vacuum  and  pressure,  winch  and  cutter 
hydraulic  pressure,  air  and  service  water  pressure,  and  pump 
engine  rpm's.  Pump  engine  throttle  control  from  Control  Center. 


HYDRAULIC  POWER  SYSTEM 

Cutter  and  winch  system  each  is  of  the  special  Ellicott  "variable 
volume— constant  torque"  type,  double  closed  loop,  with  in¬ 
dependent  speed  reversing  control.  Circuits  protected  by  pres¬ 
sure  accumulators  and  quick-acting  relief  valves. 

ELECTRICAL  SYSTEM 

The  electrical  system  is  powered  by  a  1 75  kw,  480  volt,  3  phase.  60 
Hz  continuous  duty  diesel  generator  set.  equipped  with  24  volt 
battery  starting  and  recharging  systems. 

SPUDS 

Two  36"  O.D  heavy  steel  welded  spuds  with  pointed  ends,  posi¬ 
tioning  holes  and  cross  pins,  lifted  by  heavy-duty  sliding  side-lift 
sleeves  with  built-in  sheaves. 


DIRECT-DRIVE  PUMP  UNIT 

Heavy-duty  Ellicott  dredge  pump  designed  in  accordance  with  our 
standard  engineering  and  manufacturing  practice  for  a  pump  of 
this  size,  to  meet  a  wide  range  of  dredging  conditions. 

Pump  case,  impeller,  liners  and  throat  piece  cast  of  materials  highly 
resistant  to  abrasion.  Pump  designed  for  fast  parts  replacement. 
Heavy-duty  Kingsbury  bearings  on  impeller  shaft  to  improve 
performance. 

Pump  directly  driven  through  totally  enclosed  oil  lubricated 
reduction  gear  by  3600  HP  continuous  EMD  20-645E-7  engine 
Engine  air  start  complete  with  enclosed  air  clutch,  oversize  heavy- 
duty  heat  exchanger,  oil  filters  Dredge  pump,  diesel  engine  and 
reduction  gear  mounted  on  structural  foundation  which  is  an 
integral  part  of  the  hull. 


EXTENDABLE  LADDER 

"SUPER-DRAGON"  ladder  of  rugged  flanged  steel,  cross-braced 
construction.  Optional  ladder  inserts  allow  changing  ladder  length 
for  different  digging  depths.  Cutter  angle  can  be  varied  by  inserting 
new  optional  reversible  bolt-in  wedge  piece,  allowing  good  cutting 
and  suction  feed  in  deep  or  shallow  digging 


EXCAVATING  MODULE 

"SUPER-DRAGON"  900  SHP  cutter,  driven  by  slow-speed 
hydraulic  motors  with  900  SHP  rating  features  Caterpillar  D399T- 
RWAC  auxiliary  engine,  rated  1325  SHP  powering  "variable  flow" 
hydraulic  pumps  for  independent  cutter  circuit.  Digging  force  at 
cutter  blades  throughout  full  speed  range  from  0  to  22  rpm,  forward 
and  reverse 


DIRECT  LINE  WINCHES 

"SUPER-DRAGON"  heavy-duty  3-drum  direct  line  swing  and 
ladder  winch,  swing  rated  line  pull  90.800  lbs  .  rated  line  speed  0- 
140  feet  per  minute  driven  by  heavy-duty,  slow-speed  hydraulic 
motors  Independent  winch  circuit  powered  by  variable  flow 
hydraulic  pumps  driven  by  Caterpillar  D346  RWAC  rated  575  SHP 
Winch  is  built  as  an  integral  part  of  the  aft  end  of  the  ladder  Center 
drum  tor  ladder  hoist  and  outboard  drums  for  port  and  starboard 
swing 

"SUPER-DRAGON"  3-drum  direct  line  spud  winch,  rated  line  pull 
33.800  lbs  ;  rated  line  speed  0-73  4  ft.  per  minute;  driven  by  a 
hydraulic  motor  and  mounted  on  structural  platform  located  under 
spud  frame  with  2  drums  tor  spuds  and  1  drum  for  "pull  back" 


FRAMES 

A-frame,  gallows  frame,  and  spud  frame  of  welded  box-type  beam 
construction,  pin-connected  for  easy  mobe  and  demobe  Tie 
structure  between  deck  and  forward  frames  of  heavy  fabricated 
steel. 

"SUPER-DRAGON”  components  are  carefully  inspected  and 
hydraulic  drive  modules  are  shop  tested.  Instruction  manuals, 
assembly  drawings  and  parts  books  are  furnished  to  assist  you  in 
field  assembly,  operation  and  maintenance  Dredging  machinery 
designed  and  built  by  Ellicott.  The  right  is  reserved  to  modify  our 
standard  equipment  after  order  to  providefor  engineering  changes 
and  improvements. 

WARRANTY 

Ellicott  warrants  its  equipment  only  in  accordance  with  the  printed  warranty  conditions 
which  are  normally  included  as  page  2  ot  our  sales  proposals,  the  latest  copy  ol  which  will 
be  forwarded  to  you  promptly  on  written  request  No  other  warranties  are  provided  The 
calculated  output  curves  shown  below  represent  our  best  engineering  know-how  and 
calculations  to  relied  the  capability  ol  the  dredge  under  the  conditions  stated  The 
outputs  are  indicated  lor  your  reference  and  are  not  guaranteed 


SERIES  5000  CALCULATED  OUTPUT  CURVES 


PIPELINE  LENGTH  IN  FEET  —  TERMINAL  ELEVATION  10  FT. 

NOTE:  II  your  capacity  requirement  It  outside  these  curves,  see 
other  Ellicott  models  Since  actual  capacities  depend  upon  dredging 
depth,  discharge  pipe  diameter,  soil  conditions  and  other  project  fea¬ 
tures,  consult  Ellicott  tor  calculated  capacities  on  your  project. 
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MACHINE  CORP.  (Dredge  Division)  ■  16ttBush  SL,  Baltimore,  Maryland  21230,  U.S.A. 
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TECHNICAL  DATA  AND 
SPECIFICATIONS 

Density  Gauge/Elbow  Meter 


PRODUCTION  METER 
MSYSTEM  (EPMS] 


PURPOSE 

THE  ELLICOTT  PRODUCTION  METER  SYSTEM  provides ' 
the  Dredge  Operator  with  information  not  otherwise  visible 
from  gauge  reading  and  allows  him  to  a.  optimize  the  dredge 
operation,  b.  increase  the  solids  output,  and-  c.  increase  op¬ 
erational  efficiency.  The  EPMS  actually  measures  specific 
gravity  and  velocity  of  the  water/solids  mixture— displays 
these  values  on  a  read-out— calculates  and  displays  produc¬ 
tion  rate  and  accumulated  production— and  records  this  in¬ 
formation  on  a  special  strip  recorder  for  evaluation  and  per¬ 
manent  project  record. 


OPERATION 

The  EPMS  measures  specific  gravity  by  means  of  a  Nuclear 
Density  Gauge  which  consists  of  three  components  — 
a  source,  a  detector,  and  an  amplifier/signal  conditioner  unit. 
The  source  and  detector  units  are  mounted  on  the  section 
of  discharge  pipe  which  connects  to  the  pump  outlet  flange. 
A  beam  of  gamma  radiation  is  transmitted  from  the  source, 
through  the  discharge  pipe,  and  the  radiation  strength  is 
sensed  by  the  detector  located  opposite  the  source.  The 
strength  of  the  radiation  reaching  the  detector  is  inversely 
related  to  the  specific  gravity  of  the  slurry,  i.e..  as  the  specific 
gravity  of  the  slurry  increases,  the  strenath  of  the  radiation 
reaching  the  detector  decreases.  The  signal  from  the  detec¬ 
tor  is  transmitted  to  an  amplifier/signal  conditioner  (a  sepa¬ 
rate  unit  that  can  be  mounted  in  any  convenient  location) 
which  amplifies  the  signal  from  the  detector,  conditions  it  to 
a  proper  voltage,  and  transmits  it  to  the  read-out  unit,  where 


the  value  is  displayed  on  light  emitting  diodes  (LEDS)  in  a 
range  of  1 .00  S.G.  (clear  water)  to  a  maximum  of  1 .80  S.G. 

Velocity  is  measured  by  an  Elbow  Meter  which  measures  the 
pressure  differential  between  a  pressure  tap  on  the  inside 
and  a  pressure  tap  on  the  outside  of  an  elbow.  The  differential 
pressure  from  the  pressure  taps  is  converted  into  an  electri¬ 
cal  signal  by  a  differential  pressure  transducer.  The  signal  is 
not  exclusively  a  velocity  signal,  since  there  is  a  variance  in 
the  pressure  which  is  related  to  the  specific  gravity.  The 
signal  actually  transmitted  is  the  functional  quantity  S.G. 
x  (Vel)T  This  signal  is  transmitted  through  a  number  of  com¬ 
putational  operational  amplifiers  in  the  read-out  unit  which 
cancel  out  the  specific  gravity  and  extract  the  square  root 
of  the  velocity.  The  velocity  signal  is  then  displayed  on  LEDS 
in  a  range  of  0  to  35  fps(0-10.7  mps). 

Other  computational  modules  in  the  read-out  unit  combine 
the  specific  gravity  and  velocity  signals  and  solve  for  the  in¬ 
stantaneous  rate  of  production  which  is  displayed  on  LEDS. 
This  rate  is  integrated  to  obtain  an  accumulated  production 
value  which  is  displayed  on  an  electro-mechanical  counter 
and  maintains  the  accumulated  value  even  when  the  EPMS 
is  turned  off.  The  counter  can  be  reset  to  0  as  desired.  The 
instantaneous  production  rate  and  accumulated  production 
are  read  in  tons  of  solids,  and  the  values  will  be  correct  re¬ 
gardless  of  tne  size  or  shape  of  the  particles.  Sand  with  a 
S.G.  of  2.65  is  used  as  a  basis  for  these  values  and  a  simple 
correction  can  be  made  to  compensate  for  material  of  dif¬ 
ferent  S.G. 


Cooyfgni  1977  EHicott  Coro 


The  production  meter  is  entirely  solid  state 
with  plug-in  printed  circuit  boards  for  easy 
replacement. 

Purge  system  warning  light 

Instantaneous  production  rate 
in  tons  per  hour. 


Specific  gravity  of  the  slurry. 


Slurry  velocity. 

3  channel  strip 
recorder  for 
S.G.. velocity  and 
production  rate 

Test  panel  for 
checking  out 
all  circuits. 


Accumulated 

production. 


PRODUCTION  METER 
SPECIFICATIONS 


ELLICOTT  MACHINE  CORPORATION 

1611  Bush  St.  Baltimore,  Maryland  21230,  USA 
Phone  301/837-7900  /  TX8-7621  /  Cable  '•ELUCOTT 
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1  r.  TOTAL  THEORETICAL  CAPABILITY  » 
3000  TPM 


INSTALLATION  AND  OPTIONS 

The  EPMS  is  adaptable  to  most  dredges.  If  the  system  is  pur¬ 
chased  with  an  Ellicott  dredge,  all  major  components  can  be 
installed  at  the  factory,  with  only  minor  field  connections 
and  calibration  necessary. 

The  Production  Meter  System  includes  the  following: 

1.  Electronic  Read-Out  Unit— computational  modules  and 
displays 

2.  Nuclear  Gauge  Source  and  Detector 

3.  Nuclear  Gauge  Amplifier/Signal  Conditioner 

4.  Pressure  Sensing  Assemblies  — Elbow  Meter 

5.  Calibrated  Differential  Pressure  Transducer 

6.  Strip  Chart  Recorder— 3  Channel;  Specific  Gravity,  Ve¬ 
locity.  and  Production  Rate 

7.  A  power  supply  of  1 05- 1 25  Volt  A.C.  at  50-65  Hz 

8.  High  Pressure  Water  for  Purge/Blow  Down  System  (min¬ 
imum  of  10  psi  greater  than  discharge  pressure) 

9  Tubing,  fittings,  cables,  and  connections  for  pressure 
sensing  assemblies  and  all  electronics. 

10.  Engineering  drawings  and  instructions 
1 1  An  engineer  to  calibrate,  install,  or  supervise  installation 

For  installation  on  operational  dredges,  necessary  equip¬ 
ment  and  instruments  can  be  shipped  to  the  dredge.  The 
dredge  owner  must  supply  Items  7  and  8  above. 


RELIABILITY 

ne  EPMS  has  been  developed  and  tested  in  the  Ellicott  Test 
Facility,  and  many  units  are  successfully  installed  on  oper¬ 
ating  dredges. 

All  solid  state  components  and  integrated  circuits  (1C)  of  the 
read-out  unit  undergo  500  hours  of  high  temperature  and 
vibration  testing  before  final  assembly,  and  assemblies  are 
operated  and  calibrated  at  Ellicott  prior  to  installation. 


The  EPMS  is  entirely  solid  state  and  is  composed  of  replace¬ 
able  plug-in  printed  circuit  (PC)  boards.  Displays  are  on  light 
emitting  diodes  (LEDS),  chosen  for  long  life,  reliability,  and 
for  ease  of  reading  in  all  lighting  conditions.  The  displays  are 
meunted  on  printed  circuit  (PC)  boards  which  are  removable 
from  the  front  panel  individually  without  opening  the  read¬ 
out  unit.  Display  signals  are  independent  of  each  other  and 
individually  can  be  removed  without  disrupting  the  other 
display  units. 

The  printed  circuit  (PC)  boards  of  the  read-out  unit  are  keyed 
and  cannot  be  incorrectly  inserted  and  electrical  connec¬ 
tions  are  match-marked  and  keyed  to  prevent  improper 
installation. 


SERVICE  AND  MAINTENANCE 

There  are  no  wearing  parts  of  the  EPMS  such  as  used  on  com¬ 
petitive  systems.  Built  into  the  EPMS  electronics  are  integral 
test  circuits.  A  malfunction  in  any  circuit  can  be  isolated  and 
the  PC  board  malfunction  can  be  readily  indentified  Cali¬ 
bration  pots  are  provided  to  compensate  for  temperature 
variations.  Electronic  technicians  are  normally  not  required, 
but  in  unusual  circumstances,  an  Ellicott  field  engineer  can 
be  provided. 

A  set  of  Instruction  Manuals  are  provided  with  each  installa¬ 
tion. 


WARRANTY 

Ellicott  warrants  the  equipment  in  accordance  with  the 
printed  warranty  conditions  which  are  normally  included  as 
page  2  of  our  sales  proposals,  the  latest  copy  of  which  will 
be  forwarded  promptly  on  written  request. 
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FO«M  NO  3099 


DEL  NORTE 


All  solid  state  transponders  provide  one-meter 
accuracy  for  improved  position  location 


•  1  meter  accuracy 

•  5  km  range 

•  0.1  meter  resolution 

•  self-contained  rechargeable 
battery  operation  for  remotes 

•  rugged  waterproof  construction 
100/1000  sum  digital  averaging 


With  the  introduction  of  all  solid  state  transpond¬ 
ers;  Del  Norte  has  once  again  brought  the  microwave 
positioning  field  another  step  forward.  Yet  this  highly 
portable  system  is  still  easily  maintained  in  the  field. 
A  solid  state  transmitter  replaces  the  usual  magnetron 
resulting  in  a  much  lower  power  drain.  Self-contained 
batteries  allow  the  remotes  to  operate  some  10  hours 
before  requiring  a  recharge. 

Trisponder  SSX  also  means  instant  on  —  no  time 
delay  for  filament  warmup.  This  makes  the  same  sim¬ 
ple  automatic  operation  for  which  Trisponder  is  so 
well  known,  even  simpler.  Come  to  SSX  for  solid, 
dependable  performance. 


Battery  Charger 


Remotes  with  Batteries 


SSX  SPECIFICATIONS 

Range:  5  km,  line-of-sight 

Accuracy:  ±  1  meter 

Resolution:  0.1  meter 

Distance  Measuring  Unit 

play:  Two  ranges  simultaneously 

wiiits:  Meters  or  Feet,  5  digits 

Output:  BCD,  TTL  compatible 

Voltage:  23  to  32  vdc 

Current:  2  a 

Size:  40x30x22  cm  (16  x  12x8V2  in) 

Weight:  11  kg  (25  pounds) 

Temperature:  0  to  +  67°  C  (+32  to  150°  F) 

Housing:  Rugged  waterproof  case  -  unit  floats 

260  Series  Transponders 

Transmitter:  Solid  State,  9300-9500  MHz 

Voltage:  1 1 .5  to  30  vdc 

Power:  5.5  watts  @  12  vdc 

Battery  Pack:  8-hour,  rechargeable 
Weight, 

Transponder:  3.9  kg  (8V2  pounds) 
ight,  Battery 

Pack:  3.2  kg  (7  pounds) 

Size,  less 
antenna, 

Master:  24  x  1 1  x  21  cm  (9  x  4Vi  x  8V2  in) 

Size,  Remote 
with 

Battery  Pack:  35  x  11  x  21  cm  (14  x  4V2  x  8V2  in) 
Packaging:  Waterproof  for  marine  use  — 

unit  floats 

Temperature:  —30  to  +70°  C  (—22  to  +158°  F) 
A,titude:  760  to  1  mm  Hg  (approx.  30,000  ) 

unting:  1"  NPT  and  Tripod,  3V2”-8  and 

%  BSW 

Antennas:  360°  x  20° 

180°  x  5° 

87° x  6° 


SYSTEM  CONFIGURATION 

The  standard  Trisponder  SSX  system  consists  of: 

•  A  Distance  Measuring  Unit 

•  A  Master  Transmitter/Receiver  and  Omni 
Antenna 

•  Two  Remote  Transmitter/Receivers,  Battery 
Packs,  and  Directional  Antennas 

•  Remote  Battery  Charger 

•  Power  and  Interconnecting  Cables 

•  Instruction  and  Maintenance  Manual 

Additional  transponder  features  are: 

•  Can  be  mounted  on  an  American  or  European 
surveyor's  tripod,  or  on  a  length  of  1"  pipe 
with  coupling. 

•  Low  voltage  cut-off  protection 

•  Reverse  polarity  protection 

•  Adjacent  high-power  radar  protection 

•  Plug-in,  field-replaceable  PC  Boards 

•  12’ power  cord  for  connection  to  an 
external  battery 

•  Interchangeability  —  the  Master  is  supplied  less 
battery  pack  and  decoding  card.  With  the  simple 
addition  of  the  decoding  card  and  battery  pack, 
the  Master  will  function  as  a  remote. 

Trisponder  SSX  Options: 

•  Multi  Channel  DMU 

The  multi  channel  DMU  can  be  supplied  to  provide 
a  greater  flexibility  in  air,  sea,  and  land  positioning. 

•  Time  Sharing  Adapter 

The  Time  Sharing  Adapter  is  a  factory  installed  op¬ 
tion  to  a  DMU  so  that  more  than  one  system  can 
operate  in  the  same  RF  area. 

•  Serial  Output 

Serial  ASCII  data  output,  RS232  compatible,  can  be 
added  to  the  DMU.  This  serial  output  uses  a  separate 
connector  and  is  in  addition  to  the  BCD  output. 


A  Product  of 

DEL  NORTE  Technology,  Inc . 

1700  Pamela  Drive,  P.O,  Box  696,  Euless,  Texas  76039 
Phone  AC  81 7  Z67-3547 


79  OO 


PRINTED  IN  USA 


DEL  NORTE 


Automatic  on-board  recording  and  charting 
of  position  and  depth 


In  the  short  time  since  Autocarta  has  been  introduced,  it  has  proven  to 
be  the  most  comprehensive,  cost-effective  aid  yet  placed  at  the  disposal  of 
the  offshore  surveyor. 

Now,  one  hydrographer  and  a  helmsman  employing  Autocarta  can  re¬ 
place  the  usual  four  or  five  typically  engaged  on  a  survey.  Even  the  helms¬ 
man’s  job  is  simplified  by  means  of  the  computer  controlled  left/ right  indi¬ 
cator  which  guides  him  along  a  preplotted  course. 

The  simple  to  use,  on-board,  real-time  charting  capability  provides  ver¬ 
satile  and  sophisticated  computing  power  previously  available  only  through 
a  shore  based  ADP  “Giant”.  This  also  means,  the  surveyor  can  control  and 
initiate  any  data  changes  he  wishes,  on  board  ship. 

Autocarta,  by  automating  many  routine  stages  of  the  survey  operation, 
relieves  the  surveyor/ hydrographer  of  the  tedious  —  and  expensive  —  as¬ 
pects  of  his  work. 


Left/Right  Display 


I* 
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OPERATIONAL  DESCRIPTION 


The  first  things  the  hydrographer  must  establish  are 
the  parameters  of  a  survey  area  and  the  control  he  intends 
to  use.  Traditionally  this  involves  the  selection  of  a  base¬ 
line,  and  the  preparation  of  charts  showing  the  intended 
tracks  annotated  with  a  number  of  fix  points.  On  corres¬ 
ponding  listings,  the  location  of  each  fix  point  would  be 
recorded  with  both  x-y  and  Range/Range  values.  The  ad¬ 
vent  of  Autocarta  means  that  all  this  preparation  can  now 
take  place  on-board  ship. 

Once  a  baseline  is  selected,  the  limits  of  the  survey 
area  can  be  calculated  to  insure  the  greatest  possible  ac¬ 
curacy.  Then  Trisponder®  Remotes  can  be  set  out  ashore. 

Autocarta  Programs  are  of  a  conversational  nature 
with  input  commands  expressed  in  simple  English.  They 
are  also  designed  to  force  the  operator  at  various  steps  to 
check  his  input  data  entries  before  proceeding  further. 
Thus,  no  programming  expertise  is  required,  and  the  pos¬ 
sibility  of  operator  error  is  largely  eliminated. 

The  information  entered  for  preparing  the  preplot  in¬ 
cludes  the  start  and  end  co-ordinates  of  the  line,  the  num¬ 
ber  of  lines,  and  line  and  fix  point  spacing.  Also,  Autocarta 
plotter  axis  can  be  given  any  orientation,  and  a  wide  range 
of  scales  may  be  selected.  Additional  data  relevant  to  the 
survey  is  similarly  keyed  in  by  the  surveyor. 

Having  established  where  he  wants  to  go,  the  hydro¬ 
grapher  then  proceeds  to  the  actual  survey  area,  using  the 
system  on-line. 

The  helmsman  brings  his  vessel  onto  the  start  of  the 
line,  aided  both  by  the  track  plotter,  showing  his  actual  po¬ 
sition  on  the  preplot  chart,  and  also  by  his  left/right  indi¬ 
cator.  Once  the  start  point  has  been  reached,  the  helms¬ 
man  has  only  to  watch  his  left/right  indicator  —  controlled 
by  the  computer  —  to  keep  on-line. 

As  the  vessel  passes  each  fix  point,  instantaeous  R/R 
and  grid  co-ordinates  are  recorded  on  the  printer,  together 
with  the  exact  time  and  edited  depth.  Also  a  correlation 
mark  is  generated  for  other  instrumentation.  The  x-y  plotter 
automatically  records  the  track  made  good  alongside  the 
preplot  course,  indicating  with  a  cross,  each  recorded  fix 
point.  A  pen  with  different  colored  ink  will  at  a  glance, 
allow  the  actual  track  to  be  compared  with  the  preplot 
course.  This,  coupled  with  the  detailed  data  printout, 
means  that  the  system  provides  a  real-time  record  of  the 
actual  survey. 

Upon  completion  of  the  survey,  the  Autocarta  data 
is  used  directly  in  the  preparation  of  the  final  charts. 

Better  accuracy  at  lower  cost  perhaps  best  describes 
the  many  advantages  of  the  system.  Autocarta  provides  on¬ 
board  computing  power,  eliminating  the  need  for  shore- 
based  computers;  better  survey  control  leading  to 
straighter  lines;  machine  printout  of  acquired  data,  thereby 
eliminating  errors  likely  from  hand  written  notes;  and  the 
usefulness  of  an  on-line  x-y  plot  for  preparing  final  charts. 

This  description  of  Autocarta  covers  its  use  with  Tri¬ 
sponder  for  hydrographic  surveys.  Programs  currently 
available  also  enable  the  system  to  be  used  for  seismic 
work  and  with  Hi-Fix,  Pulse  8,  Loran,  Shoran,  Raydist,  and 
other  positioning  aids. 


, 


*  * 


TYPICAL  CHARTS 

When  programmed  for  hydrographic  ap¬ 
plications,  the  preplot  operation  is  used  to  de¬ 
fine  a  series  of  required  survey  lines.  Each  line 
is  recorded  on  the  plotter,  and  simultaneously 
grid  and  Range/Range  values  denoting  its  ex¬ 
tremities  are  listed. 

On  commencement  of  the  on-line  opera- 
>n,  guidance  information  is  presented  to  the 
helmsman  and  the  actual  track  recorded. 
Shoal  and  mean  depths  each  correlated  with 
position,  time,  and  depth  count,  are  recorded 
on  cassette  tape.  The  exact  position  of  a  shoal 
between  successive  points  so  recorded  may 
be  subsequently  established  using  the  depth 
count  and  linear  distance  interpolation.  At 
each  fix  point,  a  data  printout  is  obtained,  the 
track  made  good  is  annotated,  and  a  contact 
closure  is  available  for  marking  the  depth 
sounder  record. 
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After  re-programming,  Auto¬ 
carta  is  ready  for  an  off-line  chart¬ 
ing  operation  where  data  is  read 
from  the  casette  tape  to  produce  a 
hydrographic  chart.  Tide  and  other 
corrections  may  be  applied  during 
this  phase. 

Autocarta  functions  at  any 
ied  up  to  30  knots,  and  at  any 
j)e  within  the  accuracy  limitations 
of  the  positioning  system,  provided 
the  speed/scale  factor  does  not  ex¬ 
ceed  1/200,  e.g.  10  knots  at  1/2000 
or  30  knots  at  1  /6000. 


DEPTH  EDITING 

oc  ^ 


Autocarta  has  a  routine  for  editing  depth  data.  A 
running  window  defines  a  range  for  the  next  depth 
based  on  the  mean  of  5  previous  valid  readings.  This 
mean  is  up-dated  whenever  a  new  valid  depth  is  re¬ 
ceived.  The  editing  process  starts  by  using  a  nominal 
depth  entry  as  the  first  mean. 


Over  any  record  segment,  or  fix  interval,  usually 
the  mean  depth  and  position  are  recorded.  But  if  a 
shoal  is  detected,  then  its  depth  and  position  are 
recorded. 

Advantages 

•  The  continually  up-dated  depth  window  assures 
that  false  echoes  caused  by  fish,  air  bubbles,  pro¬ 
peller  noise,  eic.,  will  not  affect  the  shoal  or  mean 
depth  recorded. 

•  Mean  depth  computation  provides  a  degree  of 
swell  compensation. 

•  Data  is  substantially  reduced,  providing  an  unclut¬ 
tered  chart,  but  without  losing  significant  sea-bed 
features. 

•  Exact  shoal  locations  are  recorded. 

AUTOCARTA  PROGRAM  CONTENT 


Autocarta  programs 
art  grouped  in  series, 
each  providing  a 
number  of  features 
as  shown 

100  SERIES 
On-line 
Hydrographic 
(Preptot) 

500  SERIES 
On-line 

Charting 

(Traekplot) 

300  SERIES 
Off-line 

Charting 

(Postplot) 

Preplot 

■ 

Post  plot 

■ 

■ 

■ 

Checkout 

■ 

■ 

■ 

First  Depth  Edit 

■ 

■ 

Second  Depth  Edit 

■ 

Tidal  Reduction 

■ 

■ 

■ 

Grid  Ticks 

■ 

Grid  Annotation 

(with  large  numbers) 

■ 

Depths  Printed 

(on  plotter  while 

tracking) 

■ 

Depths  Printed 

(on  plotter  off-line) 

■ 

Selectable  Plotter  Scale 

and  Orientation 

■ 

■ 

■ 

SYSTEM  SOFTWARE 

In  all  Autocarta  systems,  a  software  package 
supplied  on  magnetic  tape  controls  the  standard  hard¬ 
ware.  A  number  of  operational  programs  are  available. 
These  are  packaged  as  necessary  for  each  system, 
making  it  possible  to  largely  automate  the  many 
operational  requirements  of  different  offshore  survey 
applications.  Result:  Significantly  reduced  total  pro¬ 
ject  time  for  all  systems. 

Operational  Program  Features 

Autocarta  programs  are  all  of  a  conversational 
nature,  with  input  command  requirements  expressed 
in  simple  English.  They  are  also  designed  to  force 
the  operator  at  various  steps  to  check  his  input  data 
entries  before  proceeding  further.  These  features  pro¬ 
vide  an  ease  of  operation  which  largely  eliminates  the 
possibility  of  operator  error. 

Essentially,  all  Autocarta  programs  convert  posi¬ 
tioning  system  values  to  true  survey  grid  co-ordinates 
plus  depth  editing.  But  in  addition,  extensive  provi¬ 
sions  are  made  to  insure  that  all  operations  are  ver¬ 
ified.  System  hardware  can  be  checked  before  the  sur¬ 
vey,  using  automated  diagnostic  routines.  Further,  a 
sample  printout  is  provided  to  check  input  data  valid¬ 
ity,  and  to  facilitate  setting  up  the  plotter.  When  on¬ 
line,  data  is  continually  verified  by  both  depth  and 
range  gating. 

HARDWARE  SPECIFICATIONS 

T.  I.  733  ASR  Data  Terminal,  with  dual  magnetic  tape 
cassettes. 

Power:  115  vac,  200  w 
Weight:  22.6  kg  (50  pounds) 

Size:  H  W  D 

37.0  cm  53.8  cm  49.5  cm 
14.6  in  21.2  in  19.5  in 
D.E.C.  PDP11-05/Plessey  Micro-1  Computer 
Power:  115  vac,  325  w 
Weight:  29.5  kg  (65  pounds) 

Size:  H  W  D 

16.0  cm  48.2  cm  50.8  cm 
5.25  in  19.0  in  20.0  in 
Decca  10409  Left/Right  Display 
Power:  Supplied  by  computer 
Weight:  2.7  kg  (6  pounds) 

Size:  H  W  D 

16.9  cm  25.4  cm  22.9  cm 
6.6  in  10.0  in  9.0  in 
Houston  Instrument  DP-3  20"  Plotter 
Power:  115  vac,  125  w 
Weight:  36.2  kg  (80  pounds) 

Size:  H  W  D 

25.4  cm  91.4  cm  46.2  cm 
10.0  in  36.0  in  18.0  in 

OPTIONAL 

Houston  Instrument  6655-D2  10"  Plotter 

Power:  115  vac,  125  w 
Weight:  22.6  kg  (50  pounds) 

Size:  H  W  D 

24.1  cm  35.5  cm  50.2  cm 
9.5  in  14.0  in  19.75  in 

DEL  NORTE  Technology,  Inc. 

1100  Pamela  Drive ,  P.O.  Boa  €96,  Euless,  Texas  76039 
Phone  AC  617  267-3541 
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Pe r  Cent  Finer  Than  (by  weight) 
in  millimeters 


District 

1 

i.ocn  ti  on 

s 

1 

.5 

- - 

.1 

.05 

T 

.01 

.005 

J 

.oot 

San  Francisco 

San  Francisco 

100 

99 

97 

67 

48 

30 

26 

14 

j 

Redwood  Ci tv 

100 

99 

97 

96 

85 

55 

32 

12: 

. 

Oakland 

100 

99 

97 

70 

55 

H 

j 

Ri ehmond 

100 

9? 

82 

51 

42 

25i 

1 

Pinole  Shoal 

100 

99 

6C 

52 

39 

31 

2oj 

Fare  Island 

100 

99 

90 

54 

43 

23; 

Seattle 

Kings  to  n 

100 

99  1  98 

55 

35 

7 

5 

3! 

Olympia 

100 

99 

|  98 

90 

86 

74 

58 

28! 

Pert  Townsend 

87 

82 

|  80 

j  30 

20 

10 

7 

2 

Wuillayute  R. 

Moo 

I 

;  5C 

30 

8 

7 

5 

Wj 1  la pa  River 

100 

r  99 

;98 

96 

55 

30 

7! 

Grays  Harbor 

100 

{  99 

i  86|  71 

1  l 

36 

22 

i°t 

Baltimore 

Graighi 1 1 

1 

5  100 

78 

59 

26 

Braver  ten 

i 

i 

100 

85 

66 

33  [ 

Norfolk 

Swash  Bay 

1 

;ioo 

99 

65 

31 

10 

Sloon  Channel 

i 

i 

]100 

99 

65 

36 

10 

Burtons  Bay 

} 

•100 

99 

66 

38 

10 

Philadelphia 

Ed  giro  or 

,100 

t 

|  90 

80 

59 

46 

27 

Earbv  Creek 

100 

i  09 

;  82 

f  70 

53 

43 

25 

New  York 

General 

98 

88 

| 

1  41 

1 

I  32 

15 

10 

5 

New  Orleans 

[Calcasieu  R. 

! 

hoc 

;  97 

73 

i 61 

34 

‘Galveston 

i 

[Galveston  Hbr. 
1 

1 100 

f 

1 

i  09 

1 

I 

l 

\  9C(  68 

!  i 

56 

i  49 

1 

1 

31 
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CRITERIA  Kl.R  DKTKRMNING  hCCEPT«SI  i  1 TY  OF  DREDGED 
SPOT  Dlol'OSAl  T(.  THK  NATJON"S  WaTEHU 


Use  of  Criteria 

These  criteria  were  developed  as  guidelines  for  FWQA  evaluation  of 
proposals  and  applications  to  dredge  sediments  fron  fresh  and  saline 
waters . 

Criteria 

The  decision  whether  to  oppose  plans  fur  disposal  of  dredged  spoil 
in  United  States  waters  must  be  ir.aed  on  a  case-bycase  basis  after  con¬ 
sidering  all  appruprite  factors;  including  the  following: 

(a)  Volume  of  dredged  material. 

(b)  Existing  and  potential  quality  and  use  of  the  water  in  the 
disposal  area. 

(c)  Cther  conditions  at  the  disposal  site  such  as  depth  and  currents 

(d)  Tine  of  year  of  disposal  (in  relation  to  fish  migration  and 
spawn! ng ,etc . ) • 

(e)  r-ethod  of  disposal  and  alternatives. 

(f)  Physical,  chemical,  and  biological  characteristics  of  the 
dredged  material. 

(g)  likely  recurrence  and  total  number  of  disposal  requests  in 
receiving  water  area. 

(h)  Predicted  long  and  short  tern,  effects  on  receiving  water  quality. 
When  concentrations,  in  sediments,  of  one  or  more  of  the  follow¬ 
ing  pollution  parameters  exceed  the  limits  expressed  below,  the 
sedinent  will  be  considered  polluted  in  all  cases  and,  therefor, 
unacceptable  fer  open  water  disposal. 


Sedinenta  in  Fresh  and  iarine  Waters  Cone.  %  (dry  wt. basis) 


Volatile  solids 

6.0 

Chemical  f  xygen  Demand  (C.O.D.) 

5.0 

Total  Kj cl  da hi  Nitrogen 

0.10 

Oil-Grease 

0.15 

Fercury 

0.001 

Lead 

0.005 

Zinc 

0.005 

Dredged  sediments  having  concentrations  of  constituents  less  than  the 
limits  stated  above  will  net  be  automatically  considered  asceptable  for 
disposal.  A  judgement  must  be  made  on  a  case-by-case  basis  after  consid- 


eri ng  the  factors  in  (a)  through  (h)  above. 

In  addition  to  the  analyses  required  to  determine  compliance  with 
the  stated  numerical  criteria,  the  following  additional  tests  are  rec¬ 
ommended  where  appropriate  and  pertinent: 

Total  Phosphorus  Sulfides 

Total  Organic  Carbon  (TOC)  Trace  Petals  (iron,  cadmium, 

copper,  chromium,  arsenic,  and 
nickel) 

Immediate  Oxygen  Demand  (IOD)  Pesticides 

Settleabili ty  Bioassay 
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RULES  AND  REGULATIONS 


Title  40 — Protection  of  environment  laLon*  require  changes  il  they  arc  lo  October  1S-20. 1076.  coocernbts  the  Usee 
(FRL6V7-7)  completely  satisfy  the  Act,  the  Conven-  coutaminart  and  dressed  material  cjI- 

taon  on  tlie  Prevention  of  Marine  Pollu-  teria.  The  comments  received,  the  EPA 
CHAPTER  I  -ENVIRONMENTAL  tkm  by  Dumping  of  Wastes  and  Other  responses  to  the  Individual  comments. 

PROTECTION  AGENCY  Matter  (hereafter.  “Convention”)  open  and  the  report  and  transcript  of  the 

subchai*  rot  M — occan  dumping  for  signiature  December  29. 1972.  at  Lon-  technical  workshop  are  all  Included  in 

FINAL  REVISION  OF  REGULATIONS  don.  and  the  Amendments  to  the  Act  In  the  Final  Environmental  Impact  fctate- 
AND  CRITERIA  light  of  the  Convention  which  were  ment  which  Is  available  from  the  address 

_ _ .  .  .  _  .  ..  .  brought  about  by  Pub.  L.  93-254  given  at  the  end  of  this  preamble. 

ertuna  with  TP«t  to  the  ”  CO“m’  R“n™1 

tion  of  wastes  for  the  purpose  of  ocean  fifte€Jlth  party  acceded  to  its  terms.  The  ****  **> 

an d  8 Slrctuaries  flrst  Consultative  Meeting  of  the  Con-  Section  220 J— Purpose  and  scope.  Crae 
"JJrSEo  ,2  tracttn«  Parties  to  held  in  London  to  comment  or  suggested  that  Section  220.1 

if*  1  n'Si’J1H°L  September.  1976.  and  these  final  regula-  (a)  (2)  (it)  be  changed  to  apply  ther-e  reg- 

rimelmSZZSf?  tU*'s  r€flect  a*TWir-cnts  00  Procedures  ulatiens  to  a  200-mile  contiguous  zone. 

reached  at  that  meeting.  Thts  is  not  possible  since  the  Act  limits 

published  WWAMoty  getting  forth  the  in  addition  to  the  petition  from  the  Na-  Jurisdiction  over  foreign  flag  vessels  to 
procedures  to  be  followed,  and  the  ert-  tional  Wildlife  Federal,  an  Individual  has  the  territorial  sea  and  the  12-mfle  con-, 
teria  to  be  applied.  In  reviewing  appU-  ^ues^d  that  the  emergency  permit  pro-  ttguous  rone  of  the  United  6tates.  See 
cations  to  dispose  of  materials  in  ocean  visions  contained  in  the  regulations  be  section  2(c)  of  the  Act.  as  amended  by 
******  ThcsL,Iui^  **?*  modified  to  require  more  adequate  public  Pub.  I*.  92-254  (33  USC.  1401). 

CPR  Parte  220-22 <.  In  addition,  the  notice  and  opportunity  for  hearing  prior  It  has  been  suggested  that  Section 
October  15  notice  set  forth  substantive  ^  um  issuance  of  those  permits.  EPA  has  220.1(c)  (4)  be  changed  to  refer  to  **hu- 
erfteria  to  be  applied  in  evaluating  per-  thoroughly  revised  and  expanded  the  man  life  at  sea”  rather  than  "life  at  sea." 
mits  to  discharge  materials  through  ocean  dumping  regulations  and  criteria  The  language  of  this  section  follows  that 
ocean  outfalls,  pursuant  to  sections  402  ^  allow  for  greater  public  participation  of  the  Act.  It  is  implicit  that  this  section 
and  403(c)  of  the  Federal  Water  Pollu-  in  the  program.  refers  to  human  life, 

tlon  Control  Act  Amendments  of  1972.  The  Agency  has  held  several  major  Section  220.2 — Definitions.  The  deftni- 

33  U.S.C.  1342.  1343.  The  regulations  hearings  on  applications  to  dispose  of  tk>n  of  sewage  treatment  works  In  para- 
published  today  delete  all  reference  to  materials;  the  experiences  of  these  hear-  graph  (b)  has  been  amended  to  make  it 
section  403(c)  ocean  outfall  criteria  and  bigs  and  the  Regional  Administrators’  consistent  with  the  definition  found  in 
make  Parts  220-227  (with  the  addition  experiences  in  reviewing  applications  the  PWPCA. 

of  Parts  228  and  229)  solely  addressed  have  prompted  several  suggestions  as  to  Section  220 J — Categories  of  permits. 
to  ocean  dumping  and  implementation  ways  in  which  the  present  regulations  (c) — Emergency  perm  its.  Consultation 
of  the  Act  In  the  near  future  the  Agency  »n<j  criteria  can  be  improved  to  more  procedures  for  emergency  permits  have 
will  propose  significant  revisions  to  the  adequately  address  the  implementation  been  adopted  by  the  Contracting  Parties 
criteria  tor  ocean  outfalls.  of  the  Act  and  Convention,  and  to  ad-  to  the  International  Convention.  The 

The  Anal  regulations  and  criteria  pub-  dress  the  problems  encountered  by  the  procedures  in  these  regulations  are  con- 
lishcd  today  affect  both  the  procedures  Regional  Administrators.  sis  tent  with  those  adopted  on  an  In  ter - 

to  be  followed  in  reviewing  applications  The  criteria  have  been  modified  to  re-  national  basis. 

for  ocean  dumping  and  the  substantive  fleet  recent  advances  in  scientific  knowl-  id) — Interim  permits.  The  Agency  re- 

criteria  to  be  applied  in  evaluating  those  edge,  but  there  ts  no  change  in  EPAk  In-  cetred  a  substantial  number  of  comments 
applications.  tent  to  eliminate  ocean  dumping  of  un-  with  respect  to  the  Interim  permit  pro- 

The  revisions  announced  today  do  not  acceptable  materials  as  rapidly  as  pas-  visions. 

Include  changes  to  46  CFR  Parts  223  and  slb’e.  "  Section  220 J(d)  hi  its  revised  form 

226.  Significant  changes  will  be  made  to  It  Is  not  possible  to  note  In  this  pre-  provides  that  interim  permits  win  be  is- 
those  Parts  in  the  near  future  Parts  223  amble  all  the  places  in  the  regulations  In  sued  after  April  23.  1978.  only  to  Interim 
and  226  will  be  greatly  expanded  to  pre-  which  changes  have  been  made;  many  permit  holders  who  have  exercised  beat 
sent  more  detailed  procedures  for  en-  modifications  arc  minor  and  will  not  efforts  to  meet  the  requirements  of  a  Spe- 
forcement  proceedings  and  for  proceed-  affect  the  day-to-day  operation  of  the  dal  permit  hy  that  date  and  have  Imple- 
tngs  brought  to  revoke  or  suspend  a  per-  program.  However,  the  major  cubsUn-  mentation  schedules  adequate  to  allow 
mil  pursuant  to  section  105'f).  S3  UJB.C.  tlve  changes  have  been  noted  below.  It  phasing  out  of  ocean  dumntn*  or  com* 
1415(f).  However,  these  Parts  as  pres-  must  be  emohasleed  that  these  Anal  reg-  pliance  with  the  requirements  of  a  spe* 
ently  In  force  are  reprinted  here  as  they  ulaUons  will  replace  or  amend  seven  ex-  dal  permit,  by  December  31.  1981. 
originally  appeared  to  provide  a  complete  feting  Part*  of  - Title  40  CFR.  and  will  Comrnenters  have  questioned  the  le- 
set  of  the  regulations  presently  tn  force,  add  Part  228.  While  the  regulations  an-  gallty  of  interim  permits  under  the  Act, 
The  Agency  believes  that  changes  in  pear  to  be  long  and  complicated .  the  and  have  further  questioned  the  issuance 
the  present  regulations  announced  to-  Agency  has  attempted  to  follow  a  logical  of  Interim  permits  after  th-  igv*  dead- 
day  are  appropriate  for  several  reasons:  pattern  which  will  make  their  use  more  line.  Others  have  argued  that  the  1978 
Operating  experience  of  EPA  pointed  convenient  than  one  might  assume  at  cutoff  date  is  too  strict.  Some  have  *ug- 
to  several  ways  in  which  the  regulations  first  inspection.  It  also  must  be  noted  gested  that  this  deadline  be  deleted  al- 
requlred  modification  There  is  s  need  that  these  regulations  will  constitute  the  together,  with  applications  for  Interim 
to  specify  in  more  detail  the  comidera-  entire  set  of  tools  one  needs  to  implement  permits  to  be  considered  on  a  case* by* 
tions  which  go  into  a  determination  of  the  Act  and  the  Convention.  c**e  basts. 

whether  a  permit  trill  be  Issued  The  These  regulations  and  criteria  were  Interim  permits  are  not  Illegal  under 
present  regulations  do  not  adequately  ad-  published  In  proposed  form  In  the  Fra-  the  Act.  since  they  do  not  authorise 
dress  the  regulation  of  ocean  dumping  ns i.  neemrs  on  June  28.  1976.  (41  FR  dumping  which  would  “unreasonably” 
sites.  Abo.  some  people  consider  the  26644  ct  seq  )  and  a  Draft  Environmental  degrade  or  endanger  the  marine  environ* 
present  regulations  inadequate  with  Impact  Statement  on  the  criteria  f Parts  ment.  The  Act  lists  need  tor  ocean  dttmp- 
respect  to  the  disposal  of  dredged  227-228)  was  Issued  on  July  14. 1976  The  Ing  as  one  factor  to  be  considered  In  Is¬ 
ms  te  rial  pub He  comment  period  closed  September  suing  permits.  The  “need  factor”  has 

A  petition  for  additional  rulemaking  by  24.  1976;  75  sets  of  comments  were  re-  outwelrhed  other  considerations  dv»e  to 
the  National  Wildlife  Federal  was  re-  celved  comprising  some  375  pages.  Some  the  lark  of  alternative  methods  of  de¬ 
ceived  In  April  of  1974  nnd  pointed  out  substantive  technical  Issues  were  raised,  poaal  and  technologv  necessary  to  meet 
several  areas  in  which  the  present  rrgu-  and  EPA  held  a  technical  workshop  on  environ  mental  criteria.  The  need  factor 
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is  largely  a  matter  of  time,  and  Interim 
permits  have  been  Issued  In  order  to  give 
existing  dumpers  sufficient  time  to  de¬ 
velop  alternatives  or  to  comply  with  en¬ 
vironmental  criteria.  It  should  be  noted 
that  in  no  event  does  this  section  au¬ 
thorise  dumping  of  materials  that  are 
absolutely  barred  by  the  Act  or  the  Con¬ 
vention.  or  authorize  dumping  above 
trace  contaminant  levels  of  materials 
proscribed  above  trace  contaminant 
levels. 

The  April  23.  1978.  deadline  corre¬ 
sponds  to  the  fifth  anniversary  of  the 
effective  date  of  the  Act.  This  date  is 
significant  In  that  Title  n  of  the  Act 
provides  for  a  research  program  aimed  at 
“minimizing  or  ending  aD  dumping  of 
materials  within  five  years  of  the  effec¬ 
tive  date  of  this  Act"  Congress  has  ex¬ 
pressed  Impatience  with  the  continued 
Issuance  of  interim  permits  (see  H.R. 
Rep.  No.  94-1047,  94th  Cong.,  2d  Sess. 
(19781),  and  the  EPA  agrees  that  five 
years  Is  sufficient  time  for  dumpers  to 
develop  technology  to  end  reliance  on 
ocean  dumping  which  violates  environ¬ 
mental  criteria. 

Existing  dumpers  who  are  unable  to 
meet  the  1978  deadline  may  receive  in¬ 
terim  permits  after  that  date  if  tney 
have  Implementation  schedules  adequate 
to  allow  phasing  out  of  ocean  dumping 
or  compliance  with  all  requirements  or 
a  special  permit  by  December  31.  19 81. 
Experience  to  date  has  shown  that,  while 
five  years  Is  sufficient  time  to  develop 
alternatives  and  technology,  three  more 
years  are  needed  to  Implement  them. 
The  1981  deadline  Is  based  on  the  Im¬ 
plementation  schedules  contained  in 
current  Interim  permits,  all  of  which 
provide  for  compliance  or  phasing  out 
by  the  end  il  1981.  The  proposed  regu¬ 
lations  required  Implementation  sched¬ 
ules  for  Industrial  dumpers  to  provide 
for  compliance  or  phasing  out  by 
April  23. 1981.  Revised  !  220  3(d)  changes 
this  date  to  December  31.  1981,  since  it 
now  applies  also  to  municipal  dumpers, 
who  are  unable  to  meet  the  April  23 
date. 

It  has  been  suggested  that  the  1981 
compliance  date  be  changed  to  1979  for 
Industrial  dumpers.  This  change  has  not 
been  made  since  some  Industrial  dump¬ 
ers  are  expected  to  meet  the  1981  dead¬ 
line  but  would  not  be  able  to  meet  a 
1979  deadline.  It  should  be  stressed  that 
I  220.3(d)  requires  Implementation  plans 
to  provide  for  phasing  out  or  compli¬ 
ance  by  December  31.  1981.  at  the  lat¬ 
est.  Interim  permit  holders  who  are  able 
to  meet  earlier  deadlines  will  be  re¬ 
quired  to  do  so.  Interim  permits  with 
earlier  deadline  dates  are  not  to  be 
deemed  to  be  affected  by  the  regulations 
promulgated  today. 

The  deadlines  contained  In  this  sec¬ 
tion  are  based  on  current  projections  of 
technological  feasibility,  and  It  Is  rea¬ 
sonable  to  expect  dumpers  to  meet  them. 
The  primary  purpose  of  the  Act  Is  to 
protect  the  marine  environment,  and 
dumping  In  violation  of  environmental 
criteria  cannot  be  allowed  to  continue 
Indefinitely.  The  EPA  therefore  will  not 
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retain  discretion  to  Issue  Interim  permits 
to  applicants  who  do  not  meet  the  re¬ 
quirements  of  this  section. 

The  proposed  regulations  authorized 
Issuance  of  interim  permits  for  sewage 
treatment  works  on  a  showing  that  the 
dumper  had  exercised  best  efforts  to 
comply  with  the  requirements  of  a  spe¬ 
cial  permit  They  did  not  require  the 
dumper  to  have  an  implementation 
schedule  adequate  to  permit  compliance 
or  phasing  out  by'  a  specific  date.  No 
deadline  was  imposed  cm  municipal 
dumpers  because  of  their  often  compli¬ 
cated  dependence  on  public  agency 
funding  sources.  In  response  to  several 
objections,  the  distinction  between  mu¬ 
nicipal  and  industrial  dumpers  has  been 
removed,  and  all  holders  of  Interim  per¬ 
mits  will  now  be  required  to  meet  a  dead¬ 
line  of  no  later  than  1981.  Technology 
exists  to  permit  municipalities  to  meet 
this  deadline;  and  all  Interim  permits 
currently  held  by  municipalities  provide 
for  compliance  or  phasing  out  by  the  end 
of  1981. 

Thus,  the  regulations  promulgated 
today  do  not  substantially  affect  the 
planning  which  must  be  conducted  by 
municipalities  in  light  of  the  terms  of 
existing  interim  permits  held  by  those 
communities.  It  is  noted  that  in  a  letter 
to  the  Administrator  dated  October  26. 
1976,  from  Congressmen  Robert  U  Leg¬ 
gett.  John  B.  Breaux.  Edwin  B.  Forsythe 
and  Charles  A.  Mosher,  all  of  the  Sub¬ 
committee  on  Fisheries  and  Wildlife  Con¬ 
servation  and  the  Environment  of  the 
Committee  on  Merchant  Marine  and 
Fisheries.  It  was  strongly  recommended 
that  municipalities  and  Industries  be 
treated  the  same,  with  respect  to  In¬ 
terim  permits.  The  Agency  has  changed 
the  final  regulations  consistent  with 
this  recommendation. 

New  Interim  permits  may  be  Issued 
after  1978  to  existing  dumpers  who  ex¬ 
ercise  best  efforts  to  comply  with  the  re¬ 
quirements  of  past  permits.  As  an  ex¬ 
ample.  municipal  dumpers  will  not  be 
denied  new  permits  for  inability,  despite 
best  efforts,  to  raise  necessary  revenues 
to  comply  with  Implementation  sched¬ 
ules  While  the  precarious  financial  po¬ 
sition  of  some  municipalities  may  Justify 
noncompliance  with  implementation 
schedules,  it  to  expected  that  few.  if 
any.  exceptions  will  be  granted  by  the 
Agency.  The  showing  which  must  be 
made  Is  significant,  such  as  demonstrat¬ 
ing  that  an  outside  construction  or  waste 
disposal  firm  with  which  the  municipal¬ 
ity  has  entered  Into  contracts  has  be¬ 
come  Insolvent.  In  the  past  the  commu¬ 
nities  employing  ocean  dumping  ns  the 
means  to  dispose  of  sludge  have  on  occa¬ 
sion  submitted  bare  conclusions  that  no 
other  alternatives  are  available.  Not  only 
will  half-hearted  attempts  at  compliance 
with  the  regulations  and  weak  efforts  to 
find  alternatives  not  be  considered  to 
be  good  faith  efforts  under  the  revised 
criteria,  but  the  Agency  will  undertake 
Independent  enforcement  actions  to  stop 
such  practices.  It  to  not  expected  that 
financial  reasons  will  be  sufficient  Justl- 
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fleation  for  noncompllancc  by  industrial 
dumpers. 

Section  220.3(d)  authorizes  Issuance 
of  interim  permits  after  1978  to  dumpers 
who  have  implementation  schedules  ade¬ 
quate  to  allow  phasing  out  of  ocean 
dumping  or  compliance  with  the  require¬ 
ments  of  a  special  permit  by  1981.  Con¬ 
gressmen  Leggett.  Breaux,  Forsythe  and 
Mosher,  to  their  letter  of  October  26. 
1976.  to  the  Administrator,  have  rec¬ 
ommended  that  EPA  make  it  explicit 
“that  the  choice  between  phasing  out 
and  complying  with  the  criteria  for  a 
special  permit  is  to  be  made  by  EPA — 
not  by  the  applicant."  Section  227.23  docs 
make  clear  that  this  choice  Is  up  lo  the 
Regional  Administrator. 

Other  commenters  have  challenged 
the  authority  of  EPA  to  require  phasing 
out  of  ocean  dumping,  maintaining 
that  special  permits  must  be  Issued  to  all 
applicants  who  meet  the  requirements 

therefor. 

Subpart  C  of  Part  227  provides  that 
special  permits  may  be  denied  to  appli¬ 
cants  who  have  no  need  to  ocean  dump, 
a  factor  which  the  Act  directs  the  EPA 
to  consider  in  Issuing  permits.  The  en¬ 
vironmental  criteria  of  Part  227  indicate 
only  that  the  materials  to  be  dumped  by 
a  particular  dumper  are  not  environ¬ 
mentally  unacceptable.  Since  the  cumu¬ 
lative  effects  of  many  dumpers  may  be 
environmentally  unacceptable,  the  EPA 
must  limit  the  total  amount  of  ocean 
dumping  and  will  therefore  grant  per¬ 
mits  only  to  applicants  who  demon¬ 
strate  lack  of  Acceptable  alternatives  to 
ocean  dumping.  The  purpose  of  imple¬ 
mentation  plans  Is  to  assure  that  dump¬ 
ing  In  violation  of  the  requirements  of 
Part  227  does  not  continue  indefinitely. 
The  Regional  Administrators  must  have 
discretion  to  determine  whether  this 
purpose  will  be  achieved  by  compliance 
with  special  permit  requirements  or  by 
obviating  the  need  for  dumping. 

Section  22021(d)  also  provides  that  new 
Interim  permits  will  be  issued  only  to 
applicants  who  demonstrate  (hat  they 
have  exercised  best  efforts  to  comply 
with  all  requirements  of  previous  per¬ 
mits. 

One  commenter  has  objected  to  this 
provision  as  requiring  denial  of  permit 
applications  for  minor  violations  of  pre¬ 
vious  permits.  The  same  commenter  has 
suggested  that  permit  violations  be  dealt 
with  according  to  the  terms  of  the  per¬ 
mit.  rather  than  by  denying  future  per¬ 
mits.  There  Is  no  reason  not  to  require 
permit  holders  to  follow  all  terms  of 
their  permits  in  good  faith,  and  It  win 
be  within  the  discretion  of  the  Regional 
Administrator  to  determine  whether 
best  efforts  have  been  exercised. 

The  primary  purpose  of  this  provision 
is  to  ensure  compliance  with  Implemen¬ 
tation  schedules.  Most  Interim  permits 
provide  for  compliance  with  schedule* 
to  be  determined  as  of  the  expiration 
date  of  the  permit.  If  there  are  no  pen¬ 
alties  for  noncompllance  during  the  terra 
of  a  permit,  the  only  way  \o  enforce  com¬ 
pliance  is  to  deny  subsequent  permit*. 
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There  is  no  reason  lo  give  Interim  per¬ 
mits  to  dumpers  who  have  demonstrated 
an  unwillingness  to  exercise  best  efforts 
to  comply  with  the  terms  of  a  permit. 

Several  minor  changes  have  been  mado 
In  {  220.3(d)  in  response  to  comments. 

The  proposed  regulations  provided  for 
the  Issuance  of  Interim  permits  “under 
certain  conditions  In  accordance  with 
Subpart  A  of  Part  227”.  One  commcnter 
requested  examples  of  the  “certain  con¬ 
ditions”  under  which  Interim  permits 
would  Issue.  Since  the  phrase  “certain 
conditions"  referred  only  to  the  condi¬ 
tions  specified  In  Subpart  A  and  was 
therefore  redundant,  It  lia.s  been  deleted. 

The  phrase  “has  a  treatment  facility 
under  construction”  has  been  changed  to 
“has  an  Implementation  schedule”  since 
there  are  methods  to  phase  out  dumping 
or  comply  with  environmental  criteria 
which  do  not  require  construction  of 
treatment  facilities.  , 

Proposed  5  220.3(d)  would  deny  Inter¬ 
im  permits  to  the  “expansion  or  modifi¬ 
cation  of  an  existing  facility".  Since  It 
has  been  pointed  out  that  many  Imple¬ 
mentation  plans  require  modification  or 
expansion,  this  provision  has  been 
changed  to  deny  interim  permits  "for 
the  dumping  of  an  increased  amount  of 
waste  from  an  existing  facility". 

The  criticism  of  EPA’s  repeated  use  of 
Interim  permits  has  come  from  many 
informed  persons,  and  the  objections 
have  been  given  careful  consideration. 
As  expressed  bv  Congressmen  Leggett, 
Breaux,  Forsythe  and  Mosher  in  the  let¬ 
ter  of  October  26.  1076,  to  the  Adminis¬ 
trator.  “EPA  continues  to  allow  a  sub¬ 
stantial  volume  of  dangerous,  toxic  ma¬ 
terials  to  be  dumped  under  ‘interim  per¬ 
mit’  arrangements.  •  •  •  We  feel  that 
auch  ’interim  permits'  should  be  sum¬ 
marily  phased  out  without  continued  ex¬ 
ceptions.  The  revised  regulations  •  •  • 
do  not  effect  the  Intent  of  Congress  as 
expressed  In  the  Marine  Protection.  Re¬ 
search.  and  Sanctuaries  Act  of  1072.” 

The  answer  to  the  question  of  repeated 
use  of  Interim  permits  Is  founded  on  the 
lack  of  firm  scientific  conclusions  with 
respect  to  Individual  and  combined 
dumping  of  wastes  In  the  oceans.  The 
answer  to  this  question  ts  Inextricably 
linked  to  the  Issues  of  defining  trace  con¬ 
taminants  and  to  the  setting  of  special 
permit  conditions.  If  materials  are  in 
trace  quantities  or  leas,  or  If  they  com¬ 
ply  with  special  permit  conditions,  then 
one  need  not  rely  on  Interim  permits 
for  continued  dumping.  Thus,  by  lenient 
definitions  of  trace  contaminants  or 
special  permit  criteria,  the  Agency 
could  avoid  the  interim  permit  dilemma. 
Obviously,  the  Agency  will  not  arbitrari¬ 
ly  define  trace  contaminants  or  special 
permits  to  so  avoid  the  Issues. 

What  the  Agency  has  attempted  to 
do  Is  to  estimate  as  beat  It  can  those 
levels  of  pollutants  *hlch  may  be  ex¬ 
pected  to  cause  environmental  harm,  to 
apply  a  safety  factor,  and  to  refuse  to 
sanction  dumping  of  wastes  containing 
pollutants  In  these  amounts  unless  there 
is  no  other  environmentally  acceptable 
alternative  FPA  has  also  tried  to  prepare 
Its  regulations  In  view  of  criteria  cslab- 
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lished  under  the  Federal  Water  Pollution 
Control  Act,  State  laws,  and  other  Fed¬ 
eral  pollution  control  laws.  Obviously  it 
makes  lllt’e  sense  to  allow  discharges  of 
mercury  through  a  pipe  Into  Chesapeake 
Bay  at  levels  higher  than  discharges  from 
a  barge  Into  the  deep  ocean  waters,  for 
example.  The  Agency  also  must  consider 
Its  credibility  as  the  regulating  agency. 
If  it  demands  that  a  small  community 
or  an  Industry  cease  dumping  within  a 
period  of  time,  It  should  be  confident 
that  there  are  feasible  alternatives  which 
may  be  Implemented  within  that  time 
period.  Increasingly,  this  Is  true;  and  this 
Is  the  reason  all  Interim  permit  holders 
have  been  given  firm  phase-out  dates.  It 
would  be  Improper  to  adopt  a  cessation 
date  which  has  little  factual  foundation. 
Increasingly.  EPA  has  become  aware 
that  the  alternatives  to  ocean  dumping 
require  careful  evaluation;  they  may  not 
always  be  better. 

The  Interim  permit  remains  EPA’s 
most  effective  tool  because  it  requires 
the  permittee  to  periodically  report  to 
EPA  as  to  the  steps  being  taken  to  cease 
dumping  or  bring  the  dumping  within 
the  special  permit  limits,  allows  EPA  to 
retain  conservative  limits  on  special  per¬ 
mits,  and  gives  EPA  the  flexibility  to  re¬ 
fuse  relsstiance  when  the  Agency  con¬ 
cludes  that  good  faith  efforts  to  find  al¬ 
ternatives  are  not  being  made.  EPA 
refused  to  reissue  an  interim  permit  to 
the  City  of  Camden. 

Conceivably.  EPA  could  abolish  the 
category’  of  Interim  permits  or  make  in¬ 
terim  permits  of  a  five-year  duration. 
This  would  avoid  some  of  the  stigma  at¬ 
tached  to  the  Agency's  repeated  Issuance 
to  the  same  applicant  of  interim  per¬ 
mits.  As  with  an  artificial  modification 
of  the  special  permit  criteria,  these  op¬ 
tions  are  unacceptable  to  EPA. 

It  must  be  emphasized  that  the  numer¬ 
ical  limits  on  special  permits  (which  de¬ 
fine  when  Interim  permits  only  can  be 
obtained)  are  not  founded  on  the  most 
precise  analytical  process.  They  may  be 
within  orders  of  magnitude  of  a  "cor¬ 
rect"  limit,  but  there  Is  no  confident 
means  to  determine  this.  EPA  has  over 
the  past  four  years  conducted  several 
open  -  workshops  with  respect  to  the 
"safe"  or  "unacceptable”  levels  of  pollut¬ 
ants  which  may  be  dumped  Into  the 
oceans.  The  latest  was  In  October  of 
this  year.  The  only  agreement  reached 
at  those  sessions  Is  that  responsible 
scientists  are  not  confident  as  to  a  '  safe" 
number  and  that  measuring  environ¬ 
mental  effects  In  the  ocean  Is  most 
difficult.  With  respect  to  any  suggested 
alternative  permit  criteria,  significant 
objections  can  be  raised.  In  the  discus¬ 
sion  of  t  227.6  below,  more  details  ore 
presented  with  respect  to  this  problem. 

The  question,  then.  Is  not  whether 
EPA  has  established  environmentally  un¬ 
acceptable  levels  and  continues  to  Issue 
permits  which  violate  those  levels,  but  ts 
whether  EPA  (1)  has  established  levels 
which  responsibly  estimate  concentra¬ 
tions  of  wastes  not  acutely  toxic  or 
otherwise  clearly  harmful:  (2)  has 
created  a  permit  system  which  forces 


HDIRAl  MOUTH,  VOL  42,  NO.  F—TUISDAY.  JANUARY 


dumper*  to  find  satisfactory  alternatives 
as  soon  as  possible;  and  (3)  has  cstab-  - 
fished  environmental  criteria  which  are 
not  Inconsistent  with  criteria  established 
under  other  laws  with  respect  to  dis¬ 
charges  Into  Inland  waters.  EPA  believes 
It  has  adequately  met  these  regulatory 
challenges. 

(f)  Permits  for  Incineration  at  sea. 
One  commenter  has  suggested  that 
|  220.3(f)  be  revised  to  allow  only  re¬ 
search  or  inteilm  permits  to  be  Issued 
for  Incineration  at  sea  until  criteria  on 
this  type  of  disposal  are  promulgated. 
Tills  change  has  not  been  made.  While 
there  Is  currently  Insufficient  Informa¬ 
tion  on  which  to  base  general  criteria  for 
ocean  incineration.  It  Is  possible  to  con¬ 
duct  sufficient  research  on  specific  in¬ 
cineration  projects  to  satisfy  EPA  that 
special  permits  should  be  Issued  in  spe¬ 
cific  instances. 

FART  231 

Section  221. 1— Applications  for  per¬ 
mits.  This  section  has  been  revised 
slightly  to  require  that  applications  must 
be  Jn  writing,  but  not  necessarily  by  let¬ 
ter;  that  a  full  evaluation  of  all  alter¬ 
natives  Is  not  necessary;  and  that  the 
environmental  Impact  of  alternatives 
must,  be  considered.  ^ 

Section  221.4 — Adequacy  of  Informa¬ 
tion  In  application.  This  section  has  been 
revised  to  allow  an  "adequate"  descrip¬ 
tion  of  the  material  to  be  dumped,  rather 
than  requiring  a  "fuU"  description.  It 
was  pointed  out  that.  In  a  practical  sense. 
It  would  be  Impossible  to  ever  achieve  a 
"full"  description  of  any  material. 

FART  233  . 

In  response  to  public  comments,  the 
Agency  has  made  several  changes  In  the 
regulations  which  govern  procedures  to 
be  followed  In  reviewing  applications  for 
ocean  dumping  permits. 

Section  222.3 — Notice  of  applications. 
The  Coastal  Zone  Management  Program 
of  the  Commonwealth  of  Massachusetts 
recommended  that  the  notice  require¬ 
ments  of  f  222  3(b)  be  modified  to  pro¬ 
vide  that  the  State  agencies  with  respon¬ 
sibility  to  Implement  the  Coastal  Zone 
Management  Act  also  receive  notice  of 
applications  for  ocean  dumping  pomdta. 
The  requested  modification  has  been 
made.  Also.  In  paragraph  <g>  of  that 
section,  a  sentence  has  been  added  to 
clarify  that  copies  of  these  notices  will 
also  be  sent  to  officials  of  the  Depart¬ 
ments  of  Commerce  and  Interior  who  are 
responsible  for  programs  which  may  be 
affected  by  ocean  dumping^ 

The  notice  provisions  of  1 222  3 
prompted  several  requests  for  major  ex- 
,  panslon  of  the  procedures  to  be  followed 
In  providing  notices  to  the  public  of 
ocean  dumping  applications.  Some  com- 
menters  suggested  that  notices  be  placed 
in  several  newspapers  In  the  area  from 
which  the  transportation  for  the  pur¬ 
pose  of  dumping  ts  to  commence;  other 
commenters  asked  that  specific  provi¬ 
sions  be  Included  In  the  Fmr sst  Rnwm 
for  service  of  notices  on  particular  states 
and  private  parlies.  Some  parties  stated 


. --.r 


.-.?i 


mt 


163 


RULES  AND  REGULATIONS  .  2165 

that  the  notice  provision  does  not  provide  Section  222.8 — Recommendations  of  provision  In  these  regulations  for  the 
adequate  time  to  comment  on  the  appll-  Presiding  Officer.  This  section  has  been  convening  of  an  adjudicatory  hearing  Is 
cation.  Other  parties  are  protesting  that  amended  to  provide  that  the  recommen-  an  effort  by  KPA  to  provide  a  forum  for 
the  notice  provision  allowed  for  unneces  •  dattons  of  the  Presiding  Olllccr  shall  In-  resolution  ol  major  factual  Issues  which 
sary  delay  In  the  processing  of  appllca-  etude  a  description  of  evidence  relied  may  be  involved  In  the  more  significant 
tlons.  upon.  Most  recommended  decisions  have  permit  proceedings. 

The  Agency  believes  that  adequate  already  Included  such  a  description  of  In  paragraph  <c)  modification  has 
notice  is  provided  to  the  public  by  regu-  evidence,  but  this  amendment  clarifies  been  made  to  allow  the  Administrator  or 
lotions  promulgated  today.  In  practice,  the  requirement.  It  Is  not  Intended  that  Regional  Administrator,  prior  to  the 
the  Regional  Administrators  provide  sub-  this  regulation  will  require  that  the  pre-  conclusion  of  the  adjudicatory  hearing 
stantially  more  notice  to  parties  known  siding  officers  cite  to  a  transcript  or  and  appeal  process,  to  extend  the  dura- 
to  be  Interested  In  ocenn  dumping  mat-  exhibit  for  every  fact  for  which  they  rely  tlon  of  the  previously  Issued  permit  until 
tens  and  to  Federal  and  State  authorities  upon;  rather.  It  Is  merely  Intended  to en-  n  final  determination  has  been  made, 
within  those  Regions  than  Is  provided  In  sure  that  there  is  n  clear  explication  of  This  change  follows  substantially  the 
these  regulations.  The  Intent  of  the  regu-  the  factual  bases  for  the  recommended  recommendation  made  by  the  City  of 
latlons  promulgated  today  is  not  to  decision.  Philadelphia. 

dictate  the  procedure  which  may  be  fol-  Section  222.9— Issuance  of  permits.  In  8ect!on  222.11 — Conduct  of  adjudica- 
lowcd  in  each  Instance  but  rather  to  state  9  222  9(b)(1)  the  last  phrase  has  been  tory  hearings.  The  first  sentence  of  this 
the  minimum  procedures  which  must  be  deleted  because  a  change  has  been  made  section  has  been  ..modified  to  delete  the 
followed.  Several  of  the  commenters  to  9  222.10(b)  to  the  effect  that  the  Ad-  word  "any"  and  insert  the  words  "a  rea- 
who  wish  to  be  provided  with  more  elab-  mlnlstrator  or  Regional  Administrator  sonatlc"  to  modify  the  time  in  which 
orate  notice  of  pronosed  applications  may  may  not  on  their  own  discretion  convene  someone  must  request  to  be  admitted  as 
receive  substantially  more  details  on  pro-  an  adjudicatory  hearing.  A  new  para-  a  party  to  an  adjudicatory  hearing.  The 
posed  dumping  than  Is  provided  for  in  graph  (c)  has  been  added  to  this  section  reason  for  the  change  Is  that  persons 
this  Part  by  simply  requesting  the  Re-  to  make  clear  that  the  term  of  a  presently  should  not  be  allowed  to  wait  until  the 
gional  Administrator  for  the  Region  In  valid  permit  may  be  extended  pending  last  minute  to  enter  an  adjudicatory 
which  they  are  located  to  so  rrovlde  with  the  conclusion  of  the  proceedings  held  hearing  and  thus  to  possibly  alter  the 
respect  to  each  ocean  dumping  appllca-  pursuant  to  II  222.7-222  9,  at  the  dlscre-  Issues  which  have  been  narrowed  for 
tlon.  Likewise,  parties  who  believe  that  tlon  of  the  Administrator  or  Regional  consideration  at  that  hearing.  The  last 
they  will  continue  to  have  an  Interest  In  Administrator.  sentence  of  paragraph  (a)  Is  new.  It 

ocean  dumping  matters  may  resuest  that  Section  222.10 — Appeal  to  adludtea-  clarifies  that  the  EPA  staff  will  automat- 
they  be  sent  detailed  Information  on  each  tory  hearing.  Paragraph  (a)  of  this  sec-  ically  be  considered  a  party  to  the  ad- 
appllcation  With  resnect  to  the  request  tlon  has  been  amended  to  provide  that  judicatory  hearing. 

that  the  notice  provisions  allow  for  more  the  request  for  an  adjudicatory  hearing  in  pnrngranh  (d).  subparagraph  (6> 
or  less  time,  the  Agency  believes  that  the  must  be  sent  within  10  days  following  has  been  deleted.  This  had  provided  that 
present  regulations  provide  an  adequate  the  receipt  of  the  notice  or  issuance  or  the  prehearing  conference  could  Include 
compromise  between  the  need  to  allow  the  denial  of  a  permit.  The  previous  lan-  discussion  of  prehearing  discovery.  It 
parties  to  prepare  adeouately  for  presen-  guage  required  computation  of  the  10  was  concluded  that  prehearing  discovery 
tations  at  the  public  hearings  and  for  the  days  following  the  dispatch  of  the  no-  in  most  instances  would  be  Inaonroori- 
need  to  promptly  process  ocean  dumping  tlcc.  In  all  time  requirements  under  the  ate  and  would  lengthen  the  hearing  to 
applications.  The  Agency  Is  concerned  Part  222  rules.  If  a  document  is  sent  by  be  conducted  pursuant  to  this  section 
that  the  entire  permit  review  process  the  required  date.  It  Is  considered  timely  bevond  the  time  contemplated  when  this 
may  take  an  unreasonable  period  of  time  even  if  It  is  received  after  the  time  con-  aecttnn.wns  originally  drafted.  Of  course, 
If  lengthy  periods  are  allowed  at  the  stralnt.  As  noted  above,  paragraph  (b)  the  Presiding  Officer  may  request  that 
various  stages  to  provide  opportunity  for  has  been  changed  to  delete  the  reference  the  parties  undertake  Informal  discovery 
parties  to  prepare  new  objections  or  to  the  Administrator  or  Regional  Ad-  to  assist  !n  the  expedition  of  the  actual 
recommendations  to  the  proposed  Agency  mlnlstrator  convening  a  public  hearing  hearing,  but  this  discovery  should  not  be 
action.  The  present  regulations  attempv  sua  sponte.  The  original  assumption  was  overly  formal  or  tlme-con«umlng. 
to  allow  time  for  responsible  partlclpa-  that  there  may  be  rnre  circumstances  in  There  was  a  great  deal  of  comment 
tlon  In  the  permit  review  process  while  which  It  my  be  appropriate  for  the  with  resnect  to  paragraph  (e).  setting 
at  the  same  time  expediting  that  process.  Agency  to  convene  on  adjudicatory  forth  the  adludPatory  hearing  proee- 

Sectlon  222.4 — Initiation  of  hearings,  hearing  to  resolve  difficult  factual  Is-  dures.  Much  of  the  comment  went  to  the 
A  change  has  been  made  to  the  proposed  aues;  It  was  pointed  out  by  many  com-  statement  that  the  burden  of  proof  shall 
9  222  4(b).  In  accordance  with  the  decl-  menters  If  there  are  significant  factual  be  on  the  applicant  in  the  case  of  ad- 
slon  of  Judge  Oerhard  A.  Oesell  In  the  Issues  Involved  there  no  doubt  will  be  a  Judicatory  hearings  held  pursuant  to 
case  of  "State  of  Maryland  et  al.  v.  Train  request  for  such  a  hearing.  Paragraph  1222.10.  This  subsection  has  been 
ct  al."  (DMd  Civil  Action  No  5  1731)  (b)  has  also  been  amended  to  provide  changed.  It  now*provldes  that.  In  the 

May  10.  1970.  8  ERC  2030.  2054.  the  that  the  Administrator  or  Regional  Ad-  case  of  adjudicatory  hearings  held  pur- 
Agency  discretion  with  respect  to  the  mlnlstrator  as  the  case  mav  be,  mav  call  suant  to  9  222  10(b)  (1).  the  person  filing 
convening  of  the  Initial  public  hearing  Is  an  ad ludlcatory  hearing  when  a  proper  the  request  under  9  222.10(a)  has  the 
narrowly  circumscribed.  Therefore,  the  request  has  been  made  and  when  he  de-  burden  of  going  forward  as  to  each  Issue 
final  regulations  state  that  the  Initial  termines  that  surh  a  heating  Is  warrant-  raised  by  that  request.  This  suggestion 
hearing  may  be  called  whenever  a  per-  ed.  The  change  deletes  the  language  re-  substantially  follows  the  recommenda- 
son  properly  requests  such  a  hearing  or  qulrlng  that  such  a  rawest  present  sub-  tlon  made  by  the  City  of  Phlladelnhla. 
whenever  the  Administrator  or  Regional  stantlal  Issues  of  public  Interest.  This  Furthermore,  references  to  the  burden  of 
Administrator,  as  the  case  may  be.  de-  modification  makes  clear  that  discretion  proof  have  been  deleted  since  It  was 
termlne.a  that  such  request  presents  Ls  allowed  the  Administrator  or  the  Re-  deemed  Inappropriate  to  attempt  to  allot 
genuine  Issues  The  prior  language  re-  gional  Administrator  to  determine  the  the  burden  of  proof  In  procedural  regu- 
qulred  that  the  request  present  "sub-  en"ronrl* tones*  0f  the  convening  of  an  latlons.  The  legislative  History  of  the 
sUntial  Issues  of  public  Interest".  It  la  ndludlratorv  hearing.  Tt  Is  anticipated  Marine  Protection.  Research,  ami  8anc- 
ln tended  that  the  Administrator  or  Re-  that  requests  for  adjudicatory  hearings  tuaries  Act  of  1972.  as  amended.  Is  clear . 
gional  Administrator  deny  the  request  which  raise  genuine  Issues  and  which  that  the  overall  burden  of  persuasion 
for  a  henring  only  when  It  Is  clear  that  are  brought  In  good  faith,  not  In  an  at-  rests  with  the  applicant  for  permit  vlth 
the  request  Is  not  In  good  faith  or  raises  tempt  to  delay,  will  he  acted  upon  favor-  respect  to  basic  Issues  which  must  be 
Issues  which  have  been  clearly  addressed  ablv  by  the  Regional  Administrator  or  satisfied  for  a  permit  to  be  Issued. 

In  prior  hearings  when  there  Ls  no  new  Administrator.  AdJudlcatoiy  hearings  Paragraph  (e)(3)  has  been  changed 
evidence.  Denials  of  hearing  requests  will  should  he  commenced  as  soon  as  possible  to  provide  that  rulings  of  the  Presiding 
b«  rare.  following  granting  of  the  request.  The  Officer  on  the  admissibility  of  evidence. 
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the  propriety  of  crow- examination,  and 
other  procedural  matters  merely  shall 
appear  In  the  record.  The  prior  state¬ 
ment  that  these  rulings  shall  he  final 
has  been  deleted  since  these  issues  can  be 
clearly  raised  on  appeal.  And  since  Inter¬ 
locutor)-  appeals  are  disallowed,  there  is 
no  necessity  for  such  a  phrase. 

In  paragraph  <f),  which  addresses  the 
procedures  to  be  followed  after  the  close 
or  the  adjudicatory  hearing,  the  page 
limitations  on  briefs  and  other  docu¬ 
ments  have  been  revised  to  allow  the  fil¬ 
ing  of  lengthier  documents. 

Section  222.12 — Appeal  to  Administra¬ 
tor.  Consistent  with  changes  made  to 
other  6ectlqn3  of  Part  222,  in  paragraph 
(a)  the  ten-day  limitation  begins  to  run 
after  receipt  of  the  determination  of  the 
Regional  Administrator  rather  than 
after  the  determination  itself.  Also,  In 
later  subsections  of  this  section,  the  page 
limitations  have  been  expanded  slightly 
to  allow  more  opportunity  to  summarize 
and  comment  on  the  findings  and  con¬ 
clusions  of  law. 

Section  222.13 — Computation  of  time. 
This  section  Is  new.  It  has  been  added  to 
clarify  the  means  by  which  calculation 
of  time  should  be  accomplished.  The  sec¬ 
tion  is  identical  to  40  CFR  I  125.44.  which 
applies  to  National  Pollutant  Discharge 
Elimination  System  Permit  proceedings. 


Revisions  to  this  Part  will  be  promul¬ 
gated  In  the  near  future. 

VAST  *24 

Section  224.2— Reports.  Specific  lan¬ 
guage  h ns  been  added  to  state  the  type  of 
Information  that  must  be  reported  when 
an  emergency  dump  at  sea  is  made. 


Section  225.2— Review  of  Dredge  Ma¬ 
terial  Permits.  The  requirement  that  EPA 
respond  to  Corps  of  Engineers  permit  ac¬ 
tions  only  after  a  notice  of  Intent  Is  re¬ 
ceived  has  been  deleted,  since  a  permit 
action  may  be  terminated  prior  to  that 
point  In  some  cases,  and  EPA  review 
would  normally  begin  prior  to  Issuance 
of  a  notice  of  Intent 


Revisions  to  this  Part  will  be  promul¬ 
gated  in  the  near  future. 


Many  of  the  comments  severely  criti¬ 
cized  the  lack  of  a  definition  for  "trace 
contaminants'’,  the  basis  upon  which  the 
trace  contaminant  level*  were  set  and 
the  differences  between  the  dredged  ma¬ 
terial  criteria  and  the  criteria  for  other 
materials  A  technical  workshop  was  con¬ 
vened  by  EPA  to  discus*  these  issues. 
There  was  general  agreement  among  the 
participants  that  the  criteria  should  be 
based,  wherever  possible,  on  Impacts  of 
dumped  materials  on  marine  ecosystems, 
and  that  these  Impact*  could  be  meas¬ 
ured  best  by  bloaasay*  rather  than  by 
relying  on  determination  of  total 
amounts  of  specific  constituents  present 
In  a  waste.  The  full  transcript  of  that 
workshop  is  included  In  the  Final  EI8. 


It  was  recognized  that  dredged  mate¬ 
rial  Is  merely  a  special  case  of  a  material 
containing  liquid,  suspended  particulate, 
and  solid  phases,  and  that,  while  bioass&y 
techniques  on  liquid  materials  have  been 
developed  to  the  point  where  they  can  be 
applied  on  a  routine  basis,  bioascay  tech¬ 
niques  for  the  suspended  particulate  and 
solid  phases  of  materials  are  still  in  an 
advanced  stage  of  research  and  are  not 
yet  available  for  routine  use.  Neverthe¬ 
less.  the  participants  agreed  that  the 
criteria  should  be  based  on  solid  phase 
bio  ass  ays,  recognizing  that  there  will  be 
an  Interim  period  during  which  the  pro¬ 
cedures  will  have  to  be  specified  on  a 
casc-by-ca se  basis,  and  that  such  In¬ 
terim  procedures  may  be  less  reliable  and 
more  difficult  to  perform  than  proce¬ 
dures  which  will  be  developed  In  the  fu¬ 
ture. 

Sections  of  Part  227  have  been  re¬ 
vised  to  reflect  the  recommendations  of 
the  workshop;  thus,  ail  criteria  arc  based 
on  ecosystem  impact  rather  than  on  as¬ 
sumptions  regarding  allowable  devia¬ 
tions  from  normal  ambient  values.  These 
revisions  arc  consistent  with  the  concept 
of  "unreasonable  degradation"  in  these 
regulations  and  are  directed  toward 
achieving  the  goal  of  preventing  signifi¬ 
cant  impact  on  the  biota.  The  use  of 
bloassay  results  for  regulatory  purposes 
will  provide  EPA  with  direct  measure¬ 
ments  of  the  impact  of  dumping  mate¬ 
rials.  so  that  It  will  no  longer  be  neces¬ 
sary  to  infer  damage  indirectly  through 
measurements  related  to  normal  ambi¬ 
ent  values. 

Substantial  revisions  have  been  made 
In  Si  227.6.  227.1?.  and  Subpart  G.  De¬ 
tails  of  the  specific  changer,  are  pre¬ 
sented  below  In  the  discussion  of  those 
section*.  In  general,  f  227.6  has  been  re¬ 
vised  to  use  liquid,  suspended  particu¬ 
late.  and  solid  phase  bioassays  a*  the 
basis  for  determining  trace  contami¬ 
nants;  1227.13  has  been  changed  to  re¬ 
quire  bloassay  result*  to  be  used  tn  deter¬ 
mining  whether  or  not  dredged  material 
Is  environmentally  acceptable  for  ocean 
dumping;  and  Subpart  O  has  been  re¬ 
vised  to  Include  definitions  of  liquid,  sus¬ 
pended  particulate,  and  solid  phases, 
and  of  initial  mixing  allowances  and 
limiting  permissible  concentrations  for 
both  liquid  and  solid  phase*. 

Section  227.1— Applicability.  Para¬ 
graph  <b>  of  this  section  ha*  been 
changed  to  make  *11  of  I  227.6  as  well 
as  11  227.9  and  227.10  applicable  to 
dredged  material,  in  addition  to  the 
other  sections  already  made  applicable. 
This  I*  consistent  with  changes  made  In 
11  227  6.  227.13.  and  Bubpart  G. 

Section  227.6 — Trace  contaminants. 
This  section  has  been  completely  re¬ 
drafted  In  response  to  the  many  com¬ 
ments  received  and  to  reflect  the  agree¬ 
ments  reached  at  the  technical  work¬ 
shop  called  by  EPA  to  discuss  those 
comment*  received  during  the  public 
comment  period.  The  redrafted  section 
differs  from  that  In  the  proposed  regu¬ 
lation*  published  on  June  28,  1976; 

1.  The  Agency  1*  providing  a  broad 
narrative  Interpretation  of  the  term 
•  trace  contaminants.*'  The  term  "trace 


contaminants”  is  used  In  the  Convention 
only,  not  in  the  Act  When  the  contract¬ 
ing  parties  to  the  Convention  define  this 
term,  the  United  Stale*  will  be  bound 
by  that  definition.  Should  the  Conven¬ 
tion  adopt  a  definition  requiring  more 
stringent  operational  levels  than  the 
United  State*  is  using,  these  levels  will 
have  to  be  changed  accordingly.  In  the 
meantime,  the  Act  and  the  Convention 
can  be  enforced  effectively  by  stating 
the  basis  for  regulation  of  these  constitu¬ 
ents. 

Section  227.6(b)  provides  In  general 
terms  that  these  constituents  will  be 
considered  os  trace  contaminants  only 
when  they  are  present  In  such  amounts 
and  forms  that  they  will  cause  no  signifi¬ 
cant  undesirable  effects  through  either 
toxicity  or  bioaccumulation. 

2.  SecUon  227.6(c)  states  the  criteria 
for  special  permits  and  for  wastes  which 
otherwise  can  be  deemed  environmen¬ 
tally  acceptable  under  Subpart  B.  Para¬ 
graph  <c)  of  J  227.6  docs  not  define  trace 
contaminants;  it  merely  states  what  is 
acceptable  for  ocean  dumping  under  the 
environmental  criteria  of  Subpart  B. 
The  test  to  be  applied  on  all  wastes  is 
the  direct  determination  of  the  Impact 
of  these  constituents  present  in  a  waste 
on  the  marine  ecosystem,  as  measured 
by  bloassay  techniques. 

For  liquid  wastes  and  the  liquid  phase* 
of  mixed  wastes,  it  is  assumed  that  all  of 
these  constituents  present  are  in  forms 
available  to  the  biota.  SecUon  227.6(c)  Cl) 
provides  that  consUtucnts  in  the  liquid 
phase  will  be  considered  environmentally 
acceptable  (l.e.,  they  qualify  for  special 
permits)  If  they  conform  to  the  EPA  ma¬ 
rine  water  quality  criteria.  These  criteria 
arc  based  on  the  most  recent  and  com¬ 
prehensive  compilation  of  bioassay  data 
presently  available,  and  recommend  per¬ 
missible  ambient  levels  to  avoid  cither 
chronic  toxicity  or  potential  for  bioaccu- 
mulatlon  of  toxic  materials,  whichever 
factor  Is  more  restrictive.  Thus,  by  apply¬ 
ing  the  marine  water  quality  criteria  to 
the  liquid  phase.  It  Is  practical  to  deter¬ 
mine  environmental  impact  through 
chemical  analysis. 

For  mercury,  however,  the  marine 
water  quality  criteria  are  act  near  the 
lowest  ambient  level*  observed  in  ocean 
waters;  ambient  level*  In  many  parts  of 
the  ocean  deviate  from  this  level  signifi¬ 
cantly.  Therefore,  an  allowance  for  an 
increase  in  mercury  of  50  percent  over 
the  local  ambient  level  after  InlUal  mix¬ 
ing  Is  allowed.  This  Is  ronsistent  with  the 
existing  criteria  for  both  liquid  and  solid 
phases,  which  are  based  cm  the  range  and 
variation  of  historically  observed  value* 
for  mercury  in  ocean  water*  and  sedi¬ 
ments.  It  should  be  noted  that  "normal 
ambient  concentrations**  refer*  to  con¬ 
centrations  that  would  be  present  were 
there  no  dumping  In  the  area.  It  fthould  ’ 
also  be  noted  that,  within  area*  for  which 
a  natural  ambient  concentration  ha* 
been  Identified,  deviation*  In  mercury 
concentration  up  to  100  percent  are  not 
uncommon;  allowing  for  a  change  of  50 
iwrcent  of  the  average  ambient  level* 
therefore  falL*  within  the  range  of  dcvl- 
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ation  which  occurs  naturally  in  ocean- 
waters. 

There  are  some  organohalogcns  for 
which  marine  water  quality  criteria  have 
not  been  set  at  this  time.  When  such 
compounds  are  present  in  the  liquid 
phase  of  a  waste,  bioassay  data  on  those 
specific  compounds  must  be  presented  by 
the  applicant,  either  through  his  own  ef¬ 
forts  or  from  a  search  of  the  scientific 
literature.  Alternatively,  a  bioassy  may 
be  performed  on  the  waste  itself  rather 
than  on  these  specific  constituents,  but 
such  bioassays  must  bo  of  such  a  naturo 
as  to  provide  data  on  chronic  toxicity 
and  bioaccumutation  potential. 

For  suspended  particulate  and  solid 
phases,  however,  the  state-of-the-art  has 
not  yet  advanced  to  the  point  where  sedi¬ 
ment  quality  criteria  can  be  set.  In  fact, 
research  on  benthic  bioassays  Is  only  now 
at  the  stage  whero  Interim  procedures 
can  be  developed  and  used.  Nevertheless, 
there  was  general  agreement  among  the 
participants  at  the  technical  workshop 
that  even  the  interim  procedures  now 
available  provide  much  better  informa¬ 
tion  on  the  impact  of  solid  phases  of 
waste  materials  on  the  marine  ecosystem 
than  does  at\y  form  of  bulk  analysis. 
Therefore,  bioassays  on  the  solid  phase 
arc  called  for  in  the  criteria,  recognizing 
that  Interim  procedures  must  be  used  for 
a  period  of  several  months  until  stand¬ 
ard  procedures  are  developed  by  EPA 
and  Corps  of  Engineers  research  activi¬ 
ties.  EPA  and  the  Corps  of  Engineers  will 
publish  jointly.  In  the  very  near  future, 
standard  benthic  bioassay  procedures. 
Until  that  time,  guidance  on  Interim  pro¬ 
cedures  will  be  supplied  by  the  Regional 
Administrator  or  the  District  Engineer. 
Interim  and  Anal  benthic  bioassnv  pro¬ 
cedures  acceptable  for  Implementation  of 
this  section  will  deal  with  the  chronic 
toxic  effects  or  the  bloaccumulatlon  of 
mercury,  cadmium,  organohalogens,  oils 
and  greases. 

The  criterion  for  acceptability  of  a 
waste  based  on  the  solid  phase  bioassay 
is  absence  of  significant  difference  be¬ 
tween  the  control  bloassay  and  the  test 
bloassay  due  to  the  presence  of  any  of 
the  constituents  listed  In  this  section. 

This  section  also  recognizes  that  there 
may  be  carcinogens,  mutagens,  and  tera¬ 
togens.  for  which  water  quality  criteria 
do  not  presently  exist.  In  such  cases,  spe¬ 
cial  studies  may  be  required  to  estab¬ 
lish  appropriate  limits.  It  is  the  Intent  of 
this  section  that  such  studies  will  be  re¬ 
quired.  unless  there  Is  sufficient  Informa¬ 
tion  in  the  scientific  literature  for  the 
Regional  Administrator  to  determine  ac¬ 
ceptable  levels  of  these  constituents  for 
ocean  dumping  If  there  is  insufficient  in¬ 
formation  In  the  scientific  literature  and 
the  applicant  is  unwilling  to  conduct 
special  studies,  a  special  permit  will  be 
denied  under  1227.5(c),  which  prohibits 
the  clumping  of  materials  whose  proper¬ 
ties  are  Insufficiently  described  to  permit 
application  of  the  Criteria, 

3.  Provision  Is  made  for  the  continuing 
use  of  the  existing  numerical  levels  for 
solid  phases  as  an  Interim  measure  for 
those  cases  In  which  satisfactory  interim 
bloassay  procedures  arc  not  available. 


RULES  AND  REGULATIONS 

The  present  levels  allow  about  a  50 
percent  deviation  from  normal  ambient 
values.  This  is  a  very  stringent  require¬ 
ment  and  It  should  be  retained  as  a  basic 
requirement  for  use  when  further  Infor¬ 
mation  is  not  available.  The  language 
has.  however,  been  changed  to  allow  the 
application.  In  the  case  of  solid  materials, 
of  a  limit  not  more  than  50  percent 
greater  than  the  normal  ambient  value 
in  the  vicinity  of  the  proposed  dump  site. 
This  is  in  response  to  comments  pointing 
out  that  the  data  base  on  which  these 
criteria  were  set  is  quite  small  and  may 
not  be  representative  of  actual  oceanic 
sediments  which  may  contain  signif¬ 
icantly  lower  concentrations  ol  these 
materials  than  is  reflected  in  the  nu¬ 
merical  criteria. 

This  section,  as  redrafted,  applies  to 
all  materials  to  be  dumped,  including 
dredged  materials.  The  terms  “liquid 
phase”,  “suspended  particulate",  and 
“solid  phase"  are  defined  in  3  227.32,  and 
apply  to  all  materials  containing  soluble 
and  Insoluble  materials. 

Section  227.7— Limits  established  for 
specific  wastes  or  waste  constituents. 

Paragraph  (a)  has  been  modified  to 
clarify  its  application  only  to  liquid 
materials  immiscible  with  sea-water,  not 
those  which  may  interact  with  seawater. 
Paragraph  (c>  has  been  changed  to  clari¬ 
fy  that  the  intent  of  the  paragraph  is  to 
protect  human  health  and  that  of  the 
marine  ecosystem.  Paragraph  <d>  has 
been  changed  to  Include  a  requirement 
for  no  more  than  10  percent  change  in 
acidity  or  alkalinity  for  neutralization  of 
wastes. 

Section  227.10— Hazards  to  fishing, 
navigation,  shorelines,  and  beaches.  This 
section  has  been  changed  to  include  the 
term  "unacceptable"  interference  or 
damage  rather  than  "no"  interference 
or  damage.  This  change  was  mode  in 
response  to  comments  which  pointed  out 
the  Impossibility  of  proving  that  there  is 
no  possibility  of  Interference  or  damage. 
Applicants  will  be  required  to  present 
reasonable  evidence  that  Interference  or 
’damage  will  be  avoided,  and  the  Regional 
Administrator  will  have  discretion  to 
determine  what  is  "unacceptable". 

Section  227.13—  Dredged  materials. 
This  section  has  been  completely  re¬ 
drafted  In  response  to  comments  point¬ 
ing  out  that  the  dredged  material  criteria 
were  not  comparable  to  those  for  other 
materials.  As  redrafted,  dredged  mate¬ 
rial.  as  well  as  all  other  wastes  contain¬ 
ing  liquid,  suspended  particulate  and 
solid  phnses,  must  meet  the  requirements 
of  If  227.5,  227.6.  227.2.  227.10.  227.13, 
and  8ubpart  O.  in  order  to  be  environ¬ 
mentally  acceptable  for  ocean  disposal. 

An  Initial  screening  procedure  Is  in¬ 
corporated  which  lx  similar  to  the  re¬ 
quirement  of  |  227.12  for  Inert  natural 
wastes,  except  that  the  exclusions  in 
1  227  13  ore  more  specific  than  those  in 
1237.12.  The  rationale  for  these  exclu¬ 
sions  Is  presented  In  the  finAl  EIS. 
Dredged  materials  which  cannot  meet 
these  requirements  are  subject  to  further 
testing  of  both  the  liquid  and  solid 
irfiases.  To  be  environmentally  acceptable 
for  ocean  dumping,  the  liquid  phase,  sus- 
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pended  particulate  phase,  and  solid  phase 
must  meet  both  the  trace  contaminant 
requirements  of  3  227.6  and  the  Limiting 
Permissible  Concentration  requirements 
of  8  227.27. 

Since  the  concepts  of  liquid  phase, 
suspended  particulate  phase,  and  solid 
phase  apply  to  all  multiphase  materials, 
the  definition  of  the  liquid  phase  for 
dredged  material  (l.e..  the  elutriate)  has 
been  removed  from  8  227.13  and  incor¬ 
porated  in  the  definitions  of  Subpart  G  as 
part  of  5  227.32. 

Section  227.15 — Factors  considered  in 
determining  the  need  for  ocean  dumping. 
Paragraph  (a)  has  been  changed  to  ic-  . 
quire  that  treatment  be  useful  as  well  as 
feasible.  Paragraph  (c)  has  been  changed 
to  include  a  provision  for  evaluating  risks 
to  the  environment  for  the  use  of  alter¬ 
natives.  This  change  Is  also  reflected  in 
I  227.16. 

Section  227.18 — Factors  considered.  A 
requirement  for  considering  impact  on 
potential  recreational  and  commercial 
use  is  included. 

Section  227.19 — Assessment  of  impact. 
A  requirement  for  assessing  the  impact 
of  alternatives  Is  included. 

Section  227.27 — Limiting  Permissible 
Concentration  (LPC).  Tills  section  has 
been  redrafted  to  define  LPC  for  the  liq¬ 
uid.  suspended  particulate,  and  solid 
phases.  The  liquid  phase  LPC  has  been 
associated,  wherever  possible,  with  the 
applicable  marine  water  quality  criteria, 
and  the  suspended  particulate  and  solid 
phases  have  been  based  on  the  avoidance 
of  overall  chronic  toxicity  after  allow¬ 
ance  for  Initial  dispersion.  Procedures  tor 
conducting  the  appropriate  bloassays  will 
be  published  In  the  near  future  by  EPA 
and  the  Corps  ol  Engineers.  Until  such 
procedures  are  published.  Inter  ini  guid¬ 
ance  can  be  obtained  from  the  Regional 
Administrator  or  the  District  Engineer. 

Some  coinmenters  pointed  out  that  the 
proposed  regulations  do  not  explicitly  re¬ 
quire  analysis  of  wastes  for  thewe  con¬ 
stituents  listed  in  Annex  II  of  the  Con¬ 
vention.  EPA  has  not  specifically  enu¬ 
merated  these  constituents  since  it  Is  not 
necessary  to  do  so  in  order  to  determine 
whether  or  not  a  waste  is  environmen¬ 
tally  acceptable  for  dumping.  Section 
227.27(A)  (!)  requires  compliance  with  all 
applicable  marine  water  quality  criteria; 
there  are  criteria  for  all  materials  listed 
in  Annex  II.  except  fluorides.  Section 
227.27(a)  (2)  requires  a  bloassay  to  be 
conducted  on  the  WAStc.  which  will  reveal 
toxic  levels  of  any  fluorides  present,  as 
well  as  of  other  chemical  constituents 
which,  though  not  listed  in  the  Conven¬ 
tion.  may  be  toxic.  The  purpose  of  the 
Act  and  the  Convention  Is  to  prevent 
unacceptable  or  unreasonable  degrada¬ 
tion  of  the  marine  environment.  The 
combination  of  bloassay  procedures  spec¬ 
ified  in  the  criteria  provide  Information 
on  mfrenw  Impact  directly  tor  the  entire 
waste.  Tims,  the  presence  or  absence  of 
any  specific  constituent,  other  than  those 
listed  In  Section  227.6.  is  not  a  significant 
factor  as  long  as  Ihe  overall  impact  of  the 
waste  is  known. 

A  provision  has  been  added  In  this  sec¬ 
tion  to  allow  for  change*  in  the  appltca- 
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tion  factor  used  to  determine  the  LPC 
If  there  Is  reasonable  scientific  evidence 
on  a  specific  waste  to  supjxirfc  such  a 
claim.  When  such  evidence  Is  presented, 
on  this  or  other  scientific  aspects  of  the 
criteria,  EPA  may  convene  an  appropri¬ 
ate  scientific  review  panel  to  examine  the 
reasonableness  of  the  evidence  prior  to 
taking  action. 

Section  227.29 — Initial  mixing.  Initial 
mixing  for  the  solid  phase  Is  Included. 
Field  data  and  mathematical  models  for 
predicting  dispersion  may  be  used  where 
available;  when  they  arc  not  available, 
solid  phases  are  assumed  to  be  evenly 
distributed  over  the  ocean  bottom  in  an 
area  equivalent  to  that  of  the  release 
2one.  This  Is  an  assumption,  but  It  Is  a 
conservative  one  which  would  err  on  the 
side  of  environmental  protection.  Provi¬ 
sion  Is  also  made  In  this  section,  for  using 
different  approaches  to  initial  mixing 
based  on  reasonable  scientific  evidence 
in  specific  cases. 

Section  227.30 — High-level  radioactive 
wastes.  It  is  noted  that  this  definition, 
which  Is  given  in  the  Act,  is  more  re¬ 
strictive  than  that  provisionally  recom¬ 
mended  by  the  International  Atomic  En¬ 
ergy  Agency,  which  is ,  the  minimum 
standard  binding  on  Contracting  Parties 
to  the  Convention. 

Section  227.31 — Applicable  marine  wa¬ 
ter  quality  criteria.  This  is  a  new  section 
added  to  define  the  applicable  marine 
water  quality  criteria  as  being  the  cri¬ 
teria  presented  for  marine  waters  In  the 
EPA  publication  "Quality  Criteria  for 
Water"  as  amended  by  subsequent  pub¬ 
lications. 

Section  227 .32 — Liquid,  suspended  par¬ 
ticulate.  and  solid  phases  of  materiais. 
This  is  a  new  section  added  to  define,  for 
the  purpose  of  these  regulations,  how 
liquid,  suspended  particulate,  and  solid 
phases  are  determined  for  different  type* 
of  materials.  Because  some  materials 
may  interact  with  seawater,  a  general 
provision  Is  Included  to  give  the  Regional 
Administrator  direction  to  require  the 
use  of  elutrlatlon  with  seawater  when  he 
has  reason  to  believe  that  the  elutrlatlon 
procedure  may  reveal  toxic  effects  which 
might  otherwise  remain  hidden.  These 
definitions  apply  to  any  multi-phase  ma¬ 
terial  regardless  of  origin:  J.e.,  sewage 
sludge  as  well  as  dredged  material. 

The  definition  of  the  liquid  phase  of 
dredged  material  is  the  same  as  the  defi¬ 
nition  of  the  elutriate  in  1  227.13(c)  of 
the  regulations  proposed  on  June  28. 
1976.  For  other  materials  containing 
both  soluble  and  insoluble  matter,  the 
relative  proportions  of  waste  material 
and  seawater  are  to  be  determined  by 
EPA  on  a  case-by-case  basis.  This  gives 
EPA  discretion  to  select  the  best  propor¬ 
tions  for  measuring  the  maximum  effect 
a  material  might  have  when  dumped  In 
seawater.  • 

TART  228 

Section  228.2— Definitions,  The  first 
sentence  In  this  section  ha*  been  changed 
to  make  that  sentence  consistent  with 
other  statements  in  Part  228  The  term 
"disposal  site"  mean*  an  Interim  nr  final 
approved  site,  since  the  condition*  of 


Part  228  clearly  apply  to  those  interim 
sites  for  which  final  Environmental  Im¬ 
pact  Statements  have  not  yet  been  con¬ 
ducted  and  for  which  final  designations, 
therefore,  have  yet  to  be  made. 

Section  228.4 — Procedure*  for  desig¬ 
nation  of  sites.  Paragraph  (c>  of  thi.: 
section  has  been  revised  In  response  to 
criticisms  concerning  the  proposed  pro¬ 
cedures  for  designation  of  dredged  ma¬ 
terial  disposal  sites.  This  section  now 
explicitly  states  that  EPA  will  designate 
dredged  material  disposal  sites  and  de¬ 
scribes  the  procedures  that  will  be  used. 

These  procedures  are  the  same  that 
are  to  be  used  in  the  designation  of  dis¬ 
posal  sites  for  the  dumping  of  material* 
under  special  and  interim  permits.  The 
Act  allows  the  Corps  of  Engineers  to  use 
other  sites  than  those  recommended  by 
EPA  when  the  use  of  EPA-designated 
sites  is  not  feasible.  This  section  requires 
that  the  same  criteria  be  used  by  the 
Corps  of  Engineers  in  site  designation  as 
are  used  by  EPA. 

Section  228.12 — Delegation  of  manage¬ 
ment  authority  for  interim  ocean  dump¬ 
ing  sites.  The  Coast  Guard  has  with¬ 
drawn  its  request  to  have  disposal  sites 
reoriented  to  use  LORAN-C  time  delay 
coordinates,  and  this  section  has  been 
changed  accordingly.  The  dredged  mate¬ 
rial  sites  designated  in  5  228.4  have  been 
added  to  the  list  of  sites  in  the  table 
following  5  228.12.  * 

Environ MtxTAL  and  Inflationary  Impact 
Statements 

Although  the  Agency  l*  not  required 
by  law  to  prepare  an  Environmental  Im¬ 
pact  Statement  in  connection  with  re¬ 
vision  of  the  regulations  and  criteria  per¬ 
taining  to  ocean  disposal,  it  l.as  chosen  to 
prepare  such  a  statement  with  respect  to 
the  proposed  revision  to  Part  227.  See  39 
FR  37419  (October  21,  1974).  A  final  En¬ 
vironmental  Impact  Statement  ha s  been 
prepared  and  Is  available  for  inspection 
in  the  office  noted  in  the  last  paragraph 
of  this  preamble.  In  addition,  there  are  a 
limited  number  of  the  statements  avail¬ 
able  to  persons  who  have  an  Interest  irr 
reviewing  that  document.  Requests  for 
copies  should  be  sent  to  the  address 
noted  below. 

Executive  Order  11821  (November  27. 

1974)  requires  that  major  proposals  for 
legislation  and  promulgation  of  regula¬ 
tions  and  rules  by  agencies  of  the  Exec¬ 
utive  Branch  be  accompanied  by  a  state¬ 
ment  certifying  that  the  inflationary 
Impart  of  the  proposal  has  been  eval¬ 
uated;  OMB  Circular  A-107  < January  28. 

1975)  prescribes  guideline*  for  the  iden¬ 
tification  and  evaluation  of  major  pro¬ 
posal*  requiring  preparation  of  inflation¬ 
ary  impact  certification*.  The  Adminis¬ 
trator  has  directed  that  EPA  regulatory 
actions  will  require  certification  when 
they  are  likely  to  result  In:  (l)  annual¬ 
ised  cost*  exceeding  $100,000,000;  (2) 
total  additional  cost*  of  production  of 
any  major  project  exceeding  5  percent  of 
selling  price;  or  (3>  increase  in  net  na¬ 
tional  energy  consumption  by  the  equiva¬ 
lent  of  25,000  barrel*  of  oil  per  day.  None 
nf  these  limiting  criteria  Is  exceeded  by 
the  proposed  revision*  announced  today 


•  and,  therefore,  nn  Inflationary  impact 
statement  has  not'  been  prepared. 

These  regulations  and  criteria  v  ill  be¬ 
come  effective  February  10.  1977,  and  all 
ocean  dumping  permits  issued  after  that 
date  must  be  in  compliance  with  these 
regulations  and  ciiteria. 

The  Agency  will  consider  all  written 
comments  on  these  final  regulations  and 
criteria  In  making  any  future  revisions. 
Comments  should  be  provided  in  tripli¬ 
cate  and  addressed  to  Chief,  Marine  Pro-, 
tection  Branch  (WH-548),  OH  and  Spe¬ 
cial  Materials  Control  Division.  Environ¬ 
mental  Protection  Agency.  401  M  Street 
SW.  Washington.  D.C.  204 GO. 

(33  Ui*.C.  1412  and  141C.)  ,  \ 

Dated:  December  30.  1976. 

.  Russell  E.  Train. 

Administrator. 

Subctiapter  If  of  Chapter  I  of  Title  40 
is  hereby  amended  to  read  as  follows: 
SUBCHAPTER  H— OCEAN  DUMPING 

Part 

220  General. 

221  Applications  for  Ocean  Dumping 

Permit*  under  section  102  of  the 
Act. 

222  Action  on  Ocean  Dumping  Permit 

applications  under  section  102  of 
the  Act 

223  Contents  of  permits. 

224  Records  and  reports  required  of 

ocean  dumping  permittees  under 
section  102  of  the  Act. 

225  Corps  of  Engineers  Dredged  Mate¬ 

rial  Permits. 

226  Enforcement. 

227  Criteria  for  the  evaluation  of  per¬ 

mit  applications  for  ocean  dump¬ 
ing  of  materials. 

228  Criteria  for  the  management  of  dis¬ 

posal  sites  for  ocean  dumping. 

2?9  Oerter*)  permit*. 

PART  220— GENERAL 
Sec.  r 

320.  r  Purpose  and  scope. 

220.3  Definition*. 

220.3  Categories  of  permit*. 

220.4  Authorities  to  lacue  permits. 

AuTHomrrr:  33  VA.C.  1412  and  14JA. 

§  220.1  Purpose  mid  scope. 

(a)  General.  This  SubchApter  H  estab¬ 
lishes  procedures  and  criteria  for  the 
issuance  of  permits  by  EPA  pursuant  to 
section  102  of  the  Act.  This  Subchapic  r  11 
also  establishes  the  criteria  to  be  applied 
by  the  Corps  of  Engineers  In  its  review 
of  activities  involving  the  transpoilation 
of  dredged  materia)  for  the  purpose  of 
dumping  it  in  ocean  waters  pursuant  to 
section  103  of  the  Act.  Except  as  may  be 
authorized  by  a  permit  issued  pursuant 
to  this  Subchapter  H,  or  pursuant  to 
section  103  of  the  Act.  and  subject  to 
other  Applicable  regulation*  promulgated 
pursuant  to  section  108  of  the  Act: 

( 1  >  No  person  shall  t  mnspori  from  the 
United  States  any  material  for  the  pur¬ 
pose  of  dumping  It  Into  ocean  waters. 

(2)  In  the  case  of  a  vessel  or  aircraft 
registered  In  the  United  State*  or  flying 
the  United  States  flag  or  in  the  ease  of  a 
United  State*  department,  agency,  or  In- 
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strumcntality,  no  person  shall  transport 
from  any  location  any  material  for  tho 
purpose  or  dumping  It  Into  ocean  waters; 
and 

(3)  No  person  shall  dump  any  mate¬ 
rial  transported  from  a  location  outsldo 
the  United  States: 

(1)  Into  tho  territorial  sea  of  the 
United  States;  or 

(ii)  Into  a  zono  contiguous  to  tho  ter¬ 
ritorial  sea  of  the  United  States,  extend¬ 
ing  to  a  line  twelve  nautical  miles  sea¬ 
ward  from  tho  base  line  from  which  tho 
breadth  of  the  territorial  sea  fa  meas¬ 
ured.  to  the  extent  that  it  may  afTect  tho 
territorial  sea  or  the  territory  of  the 
United  States. 

(b)  Relationship  to  international 
agreements.  In  accordance  with  section 
102(a)  of  tho  Act,  tho  regulations  and 
criteria  included  in  this  Subclmptcr  H 
apply  the  standards  and  criteria  binding 
upon  the  United  States  tinder  the  Con-, 
ventlon  on  the  Prevention  of  Marine  Pol¬ 
lution  by  Dumping  of  Wastes  and  Other 
Matter  to  the  extent  that  application  of 
such  standards  and  criteria  do  not  relax 
the  requirements  of  the  Act. 

(c)  Exclusions.  (1)  Fish  wastes.  This 
Subchapter  II  does  not  apply  to.  and  no 
permit  hereunder  shall  be  required  for. 
the  transportation  for  the  purpose  of 
dumping  or  the  dumping  in  ocean  waters 
of  fish  wastes  unless  such  dumping  oc¬ 
curs  in: 

(1)  Harbors  or  other  protected  or  en¬ 
closed  coastal  waters;  or 

(il)  Any  other  location  where  the  Ad¬ 
ministrator  finds  that  such  dumping  may 
reasonably  be  anticipated  to  endanger 
health,  tho  environment  or  ecological 
systems. 

<2)  Fisheries  resources.  This  Subchap- 
tcr  H  does  not  apply  to.  and  no  permit 
hereunder  shall  be  required  for.  tho 
placement  or  deposit  of  oyster  shells  or 
other  materials  for  the  purpose  of  de¬ 
veloping.  maintaining  or  harvesting  fish¬ 
eries  resources;  provided,  such  placement 
or  deposit  is  regulated  under  or  is  a  part 
of  an  authorized  State  or  Federal  pro¬ 
gram  certified  to  EPA  by  the  agency  au¬ 
thorized  to  enforce  the  regulation,  or  to 
administer  the  program,  ns  the  case  may 
be;  and  provided  further,  that  the  Na¬ 
tional  Oceanic  and  Atmospheric  Admin¬ 
istration.  the  U  S.  Coast  Ouard,  and  tho 
U.S.  Army  Corps  of  Engineers  concur  in 
such  placement  or  deposit  as  It  may  affect 
their  responsibilities  and  such  concur¬ 
rence  Is  evidenced  by  letters  of  concur¬ 
rence  from  these  agencies. 

(3)  Vessel  propulsion  and  Axed  struc¬ 
tures.  This  Subchapter  H  does  not  apply 
to.  and  no  permit  hereunder  shall  be 
required  for: 

<1>  Routine  discharges  of  effluent  Inci¬ 
dental  to  the  propulsion  of  vessels  or  the 
operation  of  motor-driven  equipment  on 
vessels;  or  / 

<ll»  Construction  of  any  fixed  struc¬ 
ture  or  artificial  island,  or  the  Intention¬ 
al  placement  of  any  device  in  ocean 
waters  or  on  or  In  the  submerged  land 
beneath  such  waters,  for  a  purpose  other 
than  disposal  when  such  construction  or 
such  placement  fa  otherwise  regulated  by 
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Federal  or  State  law  or  made  pursuant 
to  an  authorized  Federal  or  State  pro¬ 
gram  certified  to  EPA  by  the  agency 
authorized  to  enforce  tho  regulations  or 
to  administer  tho  program,  as  the  caso 
may  be. 

(4)  Emergency  to  safeguard  life  at  sea. 
This  Subchapter  H  docs  not  apply  to,  and 
no  permit  hereunder  shall  be  required 
for.  the  dumping  of  material  into  ocean 
waters  from  a  vessel  or  aircraft  In  an 
emergency  to  safeguard  life  at  sea  to  the 
extent  that  the  person  owning  or  oper¬ 
ating  such  vessel  or  aircraft  flics  timely 
reports  required  by  fi  224.2(b) . 

§  220.2  Definitions. 

As  used  in  this  Subchapter  H: 

(a)  "Act"  means  the  Marine  Protec¬ 
tion.  Research,  and  Sanctuaries  Act  of 
1972.  as  amended  (33  U.S.C.  1401); 

(b)  "FWPCA"  means  the  Federal  Wa¬ 
ter  Pollution  Control  Act,  as  amended 
(33  U.8.C.  1251) ; 

(c)  "Ocean"  or  "ocean  waters”  means 
those  waters  of  the  open  seas  lying  sea¬ 
ward  of  the  baseline  from  which  the  ter¬ 
ritorial  sea  is  measured,  as  provided  for 
in  the  Convention  on  the  Territorial  Sea 
and  the  Contiguous  Zone  (15  UST  1606; 
TIAS  5639) ;  this  definition  Includes  the 
waters  of  the  territorial  sea,  the  contigu¬ 
ous  zone  and  the  oceans  as  defined  in 
section  502  of  the  FWPCA. 

(d)  "Material”  means  matter  of  any 
kind  or  description,  including,  but  not 
limited  to.  dredged  material,  solid  waste, 
Incinerator  residue,  garbage,  sewage, 
sewage  sludge,  munitions,  radiological, 
chemical,  and  biological  warfare  agents, 
radioactive  materials,  chemicals,  biologi¬ 
cal  and  laboratory  waste,  wreck  or  dis¬ 
carded  equipment,  rock,  sand,  excavation 
debris.  Industrial,  municipal,  agricul¬ 
tural.  and  other  waste,  but  such  term 
does  not  mean  sewage  from  vessels  with¬ 
in  the  meaning  of  section  312  of  the 
FWPCA.  Oil  within  the  meaning  of  sec¬ 
tion  311  of  the  FWPCA  shall  constitute 
"material"  for  purposes  of  this  Subchap¬ 
ter  H  only  to  the  extent  that  it  fa  taken 
on  board  a  vessel  or  aircraft  for  the  pri¬ 
mary  purpose  of  dumping. 

(e)  "Dumping”  means  a  disposition  of 
material:  Provided.  That  It  does  not. 
mean  a  disposition  of  any  effluent  from 
any  outfall  structure  to  the  extent  that 
such  disposition  is  regulated  under  the 
provisions  of  the  FWPCA.  under  the  pro¬ 
visions  of  section  13  of  the  River  and 
Harbor  Act  of  1899.  as  amended  (33 
U.8.C.  407),  or  under  the  provisions  of 
the  Atomic  Energy  Act  of  1954.  as 
amended  (42  U.8.C.  2011).  nor  does  it 
mean  a  routine  discharge  of  effluent  in¬ 
cidental  to  the  propulsion  of.  or  opera¬ 
tion  of  motor-driven  equipment  on,  ves¬ 
sels:  Provided  further.  That  It  does  not 
mean  the  construction  of  any  fixed  struc¬ 
ture  or  artificial  Island  nor  the  inten¬ 
tional  placement  of  any  device  In  ocean 
waters  or  on  or  in  the  submerged  land 
beneath  such  waters,  tor  a  purpose  other 
than  disposal,  when  such  construction  or 
such  placement  Is  otherw  ise  regulated  by 
Federal  or  State  law  or  occurs  pursuant 
to  an  authorized  Federal  or  8tat«  pro- 
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grain;  And  provided  further.  That  it  docs 
not  Include  the  deposit  of  oyster  shells, 
or  other  materials  when  such  deposit  is 
made  for  the  purpose  of  developing, 
maintaining,  or  harvesting  fisheries  re¬ 
sources  and  Is  otherwise  regulated  by 
Federal  or  State  law  or  occurs  pursuant 
to  on  authorized  Federal  or  State 
program. 

(f)  "Sewage  Treatment  Works"  means 
municipal  or  domestic  waste  treatment 
facilities  of  any  type  which  are  publicly 
owned  or  regulated  to  the  extent  that 
feasible  compliance  schedules  are  deter¬ 
mined  by  the  availability  of  funding  pro¬ 
vided  by  Federal,  State,  or  IocaI  govern¬ 
ments. 

(g)  "Criteria"  means  the  criteria  set 
forth  in  Part  227  of  this  Subchapter  H. 

(h)  "Dredged  Material  Permit"  means 
a  permit  issued  by  the  Corps  of  Engineers 
under  section  103  of  the  Act  (see  33  CFR 
209.120)  and  any  Federal  projects  re¬ 
viewed  under  section  103(e)  of  the  Act 
(sec  33  CFR  209.145). 

(1)  Unless  the  context  otherwise  re¬ 
quires,  all  other  terms  shall  have  the 
meanings  assigned  to  them  by  the  Act. 
g  220.3  Categories  of  permits. 

This  |  220.3  provides  for  the  Lxsuance 
of  general,  special,  emergency,  interim 
and  research  permits  for  ocean  dumping 
under  section  102  of  the  Act. 

(a)  General  permits.  General  permits 
may  be  Issued  for  the  dumping  of  certain 
materials  which  will  have  a  minimal  ad¬ 
verse  environmental  impact  and  are  gen¬ 
erally  disposed  of  In  small  quantities,  or 
for  specific  classes  of  materials  that  must 
be  disposed  of  in  emergency  situations. 
General  permits  may  be  issued  on  appli¬ 
cation  of  an  Interested  person  in  accord¬ 
ance  with  the  procedures  of  Part  221  or 
may  be  Issued  without  such  application 
whenever  the  Administrator  determines 
that  issuance  of  a  general  permit  is  nec¬ 
essary  or  appropriate. 

<b>  Special  permits.  Special  permits 
may  be  Issued  for  the  dumping  of  mate¬ 
rials  which  satisfy  the  criteria  and  shall 
specify  an  expiration  date  no  later  than 
three  years  from  the  date  of  issue. 

(c)  Emergency  permits.  For  any  of  the 
materials  listed  In  |  227.6,  except  as  trace 
contaminants,  after  consultation  with  the 
Department  of  State  with  respect  to  the 
need  to  consult  with  parties  to.  the 
Convention  on  the  Prevention  of  Marine 
Pollution  by  Dumping  of  Wastes  and 
Other  Matter  that  arc  likely  to  be  af¬ 
fected  by  the  dumping,  emergency  per¬ 
mits  may  be  issued  to  dump  such  mate¬ 
rials  where  there  fa  demonstrated  to  exfat 
an  emergency  requiring  the  dumping  of 
such  materials,  which  poses  an  unac¬ 
ceptable  risk  relating  to  human  health 
and  admits  of  no  other  feasible  solution. 
As  used  herein,  "emergency"  refers  to 
situations  requiring  action  with  a  marked 
degree  of  urgency,  but  Is  not  limited  in 
Its  application  to  circumstances  requiring 
immediate  action.  Emergency  permits 
may  be  fasued  for  other  materials,  except 
Uicwfr  prohibited  by  |  227.5,  without  con¬ 
sultation  with  the  Department  of  State 
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when  the  Administrator  determines  that 
there  exists  an  emergency  requiring  the 
dumping  of  such  materials  which  poses 
p.n  unacceptable  risk  to  human  health 
and  admits  of  ho  other  feasible  solution. 

<d)  Interim  permits.  Prior  to  April  23. 
1978,  Interim  permits  may  be  issued  In 
accordance  with  Subpart  A  of  Part  227  to 
dump  materials  which  are  not  In  com¬ 
pliance  with  the  environmental  impact 
criteria  of  Subpart  B  of  Part  227.  or 
which  would  cause  substantial  adverse 
effects  as  determined  In  accordance  with 
the  criteria  of  Subparts  D  or  E  of  Part 
227  or  for  which  an  ocean  disposal  site 
has  not  been  designated  ou  other  than  au 
Interim  basis  pursuant  to  Part  228  of  this 
Subchapter  H;  provided,  ho  ever,  no 
permit  may  be  issued  for  the  ocean 
dumping  of  any  materials  listed  in 
(  227.5.  or  for  any  of  the  materials  listed 
In  %  227. 6,  except  as  trace  contaminants; 
provided  further  that  the  compliance 
date  of  April  23.  1973.  does  not  apply  to 
the  dumping  of  wastes  by  existing  dump¬ 
ers  when  the  Regional  Administrator 
determines  that  the  permittee  has  exer¬ 
cised  his  best  efforts  to  comply  with  all 
requirements  of  a  special  permit  by 
April  23.  1978.  and  has  an  Implementa¬ 
tion  schedule  adequate  to  allow  phasing 
out  of  ocean  dumping  or  compliance  with 
all  requirements  necessary  to  receive  a 
special  permit  by  December  31.  1981,  at 
the  latest.  No  interim  permit  will  be 
granted  for  the  dumping  of  waste  from  a 
facility  which  lias  not  previously  dumped 
wastes  In  the  ocean  (except  when  the 
facility  Is  operated  by  a  municipality  now 
dumping  such  wastes) .  from  a  new  facil¬ 
ity.  or  for  the  dumping  of  an  Increased 
amount  of  waste  from  the  expansion  or 
modification  of  an  existing  facility,  after 
the  effective  date  of  these  regulations.  No 
Interim  permit  will  be  Issued  for  the 
dumping  of  any  material  in  the  ocean 
for  which  an  interim  permit  had  pre¬ 
viously  been  issued  unless  the  applicant 
demonstrates  that  he  has  exercised  his 
best  efforts  to  comply  with  all  provisions 
of  the  previously  Issued  permits, 

(cy  Research  permits.  Research  per¬ 
mits  may  be  Issued  for  the  dumping  of 
any  materials,  other  than  materials  spec - 
ffied  in  9  227.5  or  tor  any  of  the  mate¬ 
rials  listed  in  9  227.8  except  as  trace  con¬ 
taminants,  unless  subject  to  the  exclu¬ 
sion  of  f  227.6(g),  into  the  ocean  as  part 
of  a  research  project  when  It  Is  deter¬ 
mined  that  the  scientific  merit  of  the 
proposed  project  outweighs  the  potential 
environmental  or  other  damage  that  may 
result  from  the  dumping.  Research  per¬ 
mits  shall  specify  an  expiration  date  no 
later  than  18  months  from  the  dale*  of 
Issue. 

ff)  Permits  for  Incineration  at  sea. 
Permits  for  Incineration  of  wastes  at  sea 
will  be  Issued  only  as  research  permits 
or  as  interim  permits  until  specific  cri¬ 
teria  to  regulate  this  type  of  disposal  are 
promulgated,  except  tn  those  cases  where 
studies  on  the  waste,  the  incineration 
method  and  vessel,  and  the  site  have  been 
conducted  and  the  site  has  been  desfg- 
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nated  for  Incineration  at  sea  in  accord¬ 
ance  with  the  procedures  of  5  228.4(b). 
In  all  other  respects  the  requirements  of 
Parts  220-228  apply. 

§  220.4-  Authorities  Co  iwu«  prrniito.  . ' 

(a)  Determination  by  Administrator . 
The  Administrator,  or  such  other  EPA 
employee  as  he  may  from  time  to  time 
designate  In  writing,  shall  issue,  deny, 
modify,  revoke,  suspend,  impose  condi¬ 
tions  on.  Initiate  and  carry  out  enforce¬ 
ment  activities  and  take  any  and  all  other 
actions  necessary  or  proper  and  per¬ 
mitted  by  law  with  respect  to  general, 
special,  emergency,  interim,  or  research 
permits. 

(b)  Authority  delegated  to  Regional 
Administrators.  Regional  Administrators, 
or  such  other  EPA  employees  as  they  may 
from  time  to  time  designate  In  writing, 
are  delegated  the  authority  to  issue, 
deny,  modify,  revoke,  suspend,  impose 
conditions  on,  initiate  and  carry  out  en¬ 
forcement  activities,  and  take  any  and 
all  other  actions  necessary  or  proper  and 
permitted  by  law  with  respect  to  special 
and  interim  permits  for: 

(1)  The  dumping  of  material  in  those 
portions  of  the  territorial  sea  which  are 
subject  to  the  Jurisdiction  of  any  State 
within  their  respective  Regions,  and  In 
those  portions  of  the  contiguous  zone 
immediately  adjacent  to  such  parts  of 
the  territorial  sea;  and  in  the  oceans 
with  respect  to  approved  waste  disposal 
sites  designated  pursuant  to  Part  223 
of  this  Subchapter  H,  and 

(2)  Where  transportation  for  dump¬ 
ing  is  to  originate  In  one  Region  and 
dumping  Is  to  occur  at  a  location  within 
another  Region’s  Jurisdiction  conferred 
by  order  of  the  Administrator,  the  Re¬ 
gion  tn  which  transportation  Is  to  orig¬ 
inate  shall  be  responsible  for  review  of 
the  application  and  shall  prepare  the 
technical  evaluation  of  the  need  for 
dumping  and  alternatives  to  ocean 
dumping.  The  Region  having  Jurisdic¬ 
tion  over  the  proposed  dump  site  shall 
take  all  other  actions  required  by  this 
Subchaptcr  H  with  respect  to  the  permit 
application,  including  without  limita¬ 
tion.  determining  to  issue  or  deny  the 
permit,  specifying  the  conditions  to  be 
imposed,  and  giving  public  notice.  If 
both  Regions  do  not  concur  in  the  dispo¬ 
sition  of  the  permit  application,  the  Ad¬ 
ministrator  will  make  the  final  decision 
on  all  issues  with  respect  to  the  permit 
application,  including  without  limita¬ 
tion.  issuance  or  denial  of  the  permit 
and  the  conditions  to  be  Imposed. 

<c)  Review  Of  Corps  of  Engineers 
Dredged  Material  Permits.  Regional  Ad¬ 
ministrators  have  the  authority  to  re¬ 
view.  to  approve  or  to  disapprove  or  to 
propose  conditions  upon  Dredged  Ma¬ 
terial  Permits  for  ocean  dumping  of 
dredged  material  at  locations  within  the 
respective  Regional  Jurisdictions.  Re¬ 
gional  jurisdiction  to  set  under  this 
paragraph  (c*  of  |  220.4  Is  determined 
by  the  Administrator  In  accordance  with 
|  228.4(f). 


PART  P21— APPLICATIONS  FOIt  CCi  AN 

DUMPING  PERMITS  UNDER  SECTION 

102  OF  THE  ACT 
Sec. 

221.1  Applications  lor  permits. 

221.2  Other  informs  tion. 

221.3  AppUcsi.t. 

221.4  Adequacy  of  Information  In  applica¬ 

tion. 

221.5  Processing  fees. 

Authokitt:  33  U.S.C.  1412  and  1418. 

|  221.1  Applications  for  permits.  . 

Applications  for  general,  special,  emer¬ 
gency.  Interim  and  research  permits  un¬ 
der  section  102  of  the  Act  may  be  filed 
with  the  Administrator  or  the  appro¬ 
priate  Regional  Administrator,  as  the 
case  may  be.  authorized  by  Section  220.4 
to  act  on  the  application.  Applications 
shall  be  made  in  writing  and  shall  con¬ 
tain.  in  addition  to  any  other  material 
which  may  be  required,  the  following; 

(a)  Name  and  address  of  applicant; 

(b)  Name  of  the  person  or  firm  trans¬ 
porting  the  material  for  dumping,  the 
name  of  the  person (s)  or  firm (s)  produc¬ 
ing  or  processing  all  materials  to  be 
transported  for  dumping,  and  the  name 
or  other  identification,  and  usual  loca¬ 
tion.  of  the  conveyance  to  be  used  in  the 
transportation  and  dumping  of  the  ma¬ 
terial  to  be  dumped,  including  informa¬ 
tion  on  the  transporting  vessel’s  com¬ 
munications  and  navigation  equipment; 

(c)  Adequate  physical  and  chemical 
description  of  material  to  be  dumped, 
including  results  of  tests  necessary  to 
apply  the  Criteria,  and  the  number, 
size,  and  physical  configuration  of  any 
containers  to  be  dumped; 

(d)  Quantity  of  material  to  be 
dumped; 

<e)  Proposed  dates  and  times  of  dis¬ 
posal  ;  . 

([)  Proposed  dump  site,  and  In  the 
event  such  proposed  dump  site  Is  hot  a 
dump  site  designated  in  this  Subchapter 
H.  detailed  physical,  chemical  and  bio¬ 
logical  information  relating  to  the  pro¬ 
posed  dump  site  and  sufficient  to  sup¬ 
port  its  designation  as  a  site  according 
to  the  procedures  of  Part  228  of  this 
Subchapter  H; 

(g)  Proposed  method  of  releasing  the 
material  at  the  dump  site  and  means  by 
which  the  disposal  rate  can  be  controlled 
and  modified  as  required; 

(h)  Identification  of  the  specific  proc¬ 
ess  or  activity  giving  rise  to  the  produc¬ 
tion  of  the  material  ; 

(1)  Description  of  the  manner  in  which 
the  type  of  material  proposed  to  be 
dumped  has  been  previously  disposed  of 
by  or  on  behAlf  of  the  personal  or 
firm(s)  producing  such  material; 

(J>  A  statement  of  the  need  for  the 
proposed  dumping  and  an  evaluation  of 
short  and  long  term  alternative  means  of 
disposal,  treatment  or  recycle  of  the  ma¬ 
terial.  Means  of  dLsposal  shall  include 
without  limitation,  landfill,  well  Injec¬ 
tion.  Incineration,  spread  of  material 
over  open  ground;  biological,  chemical  or 
physical  treatment;  recovery  and  recycle 
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•tiator  or  such  Regional  Administrator, 
the  case  may  be. 

.  d'  Copies  o/  notice  sent  to  States,  la 
.i ddit Ion  to  the  publication  of  nottce  re¬ 
quired  by  paragraph  (b)  of  this  section. 
,-opies  o!  such  notice  will  be  mailed  to 
•he  State  water  pollution  control  agency 
,nd  to  the  State  agency  responsible  for 
•  a rrying  out  the  Coastal  Zone  Manage¬ 
ment  Act.  if  such  agency  exists,  for  each 
.  oastal  State  within  500  miles  of  the  pro¬ 
posed  dumping  site. 

<t)  Copies  of  notice  sent  to  Corps  of 
engineers.  In  addition  to  the  publication 
of  notice  required  by  paragraph  (b>  of 
ciiis  section,  copies  or  r.uch  notice  will  be 
mailed  to  the  office  of  the  appropriate 
District  Engineer  of  the  U.S.  Army  Co  aw 
of  Engineers  for  purposes  of  section  1UG 
c>  of  the  Act  (pertaining  to  navigation, 
harbor  approaches,  and  artificial  islands 
•an  the  outer  continental  shelf  > . 

« f )  Copies  of  notice  sent  to  Coast 
;  Liard.  In  addition  to  the  publication  of 
.otice  required  by  paragraph  (b>  of  this 
cction,  copies  of  such  notice  will  be  sent 
o  the  appropriate  district  office  of  the 
U.S.  Coast  Guard  for  review  and  possible 
iggestlon  of  additional  conditions  to  be 
included  in  the  permit  to  facilitate  sur- 
—Ulance  and  enforcement. 

fg)  Fish  and  Wildlife  Coordination 
t rt.  The  Fish  and  Wildlife  Coordination 
Act.  Reorganization  Plan  No.  4  of  1970. 
>nd  the  Act  require  that  the  Administra¬ 
te  or  the  Regional  Administrator,  as  the 
use  may  be.  consult  with  appropriate 
'  gional  officials  of  the  Departments  of 
ommerce  and  Interior,  the  Regional  Dl- 
ector  of  the  NMFS-NOAA.  and  the 
gency  exercising  administrative  jurls- 
tion  over  the  fish  and  wildlife  re¬ 
mittees  of  the  States  subject  to  any 
-imping  prior  to  the  issuance  of  a  per¬ 
mit  under  this  Subchapter  H.  Copies  of 
he  notice  shall  be  sent  to  the  persons 
noted  in  paragraph  (g>  of  this  section. 

(h)  Copies  of  notice  sent  to  Food  and 
Drug  Administration.  In  addition  to  the 
publication  of  notice  required  by  para- 
raph  <b>  of  this  section,  copies  of  such 
otice  will  be  mailed  to  Food  and  Drug 
Vlministratlon.  Shellfish  Sanitation 
r.ranch  (HF-41 7),  20 0  C  Street  8W., 
Wash  button.  D.C.  20204. 

*l»  Failure  to  give  certain  notices.  Fall- 
tc  to  send  copies  of  any  public  notice 
.it  accordance  with  paragraphs  (c) 

> rough  (h)  of  this  section  shall  not  in- 
•ilidatc  any  notice  given  pursuant  to 
its  section  nor  shall  such  failure  lnvali- 
>te  any  subsequent  administrative  pro¬ 
wling. 

»j)  Failure  of  consulted  agency  to  re- 
-onrl.  Unless  advice  to  the  contrary  is 
ecelvcd  from  the  appropriate  Federal 
r  state  agency  within  30  days  of  the 
ate  copies  of  any  public  notice  were  dis¬ 
robed  to  such  agency,  such  agency 
ill  be  deemed  to  have  no  objection  to 
*  issuance  of  the  permit  Identified  In 
e  public  notice. 

.  2'22.t  ((lillfftion  of  hearing*  . 

•a>  In  the  case  of  any  permit  applies- 
on  lor  which  public  notice  In  advance 
permit  Issuance  Is  required  In  nccord- 
•nce  with  paragraph  (bt  of  I  222  3.  any 
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person  may,  within  30  days  or  the  date 
on  which  all  provisions  of  paragraph  (b) 
of  {  222.3  have  been  complied  with,  re¬ 
quest  a  public  hearing  to  consider  the  is¬ 
suance  or  denial  of,  or  the  conditions  to 
be  imposed  upon,  such  permit.  Any  such 
request  for  a  public  hearing  shall  be  in 
writing,  shall  identify  the  person  re¬ 
questing  tire  hearing,  shall  state  with 
particularity  any  objections  to  the  issu¬ 
ance  or  denial  of.  or  to  the  conditions 
to  be  imposed  upon,  the  proposed  perr 
mlt,  and  shall  state  the  issues  which  arc 
proposed  to  be  raised  by  such  person 
for  consideration  at  a  hearing. 

(b)  Whenever  (1)  a  written  request 
satisfying  the  requirements  of  paragraph 
(a)  of  this  section  has  been  received  and 
the  Administrator  or  Regional  Adminis¬ 
trator,  as  the  case  may  be,  determines 
that  such  request  presents  genuine  is¬ 
sues.  or  (2)  the  Administrator  or  Re¬ 
gional  Administrator,  as  the  case  may  be, 
determines  in  his  discretion  that  a  public 
hearing  is  necessary  or  appropriate,  the 
Administrator  or  the  Regional  Adminis¬ 
trator,  as  the  case  may  be.  will  set  a  time 
and  place  for  a  public  hearing  in  accord¬ 
ance  with  (  222.5.  and  will  give  notice 
of  such  hearing  by  publication  In  accord¬ 
ance  with  $  222.3. 

(c)  In  the  event  the  Administrator  or 
the  Regional  Administrator,  as  the  case 
may  be.  determines  that  a  request  filed 
pursuant  to  paragraph  (a)  of  tills  sec¬ 
tion  does  not  comply  with  the  require¬ 
ments  of  such  paragraph  (a)  or  that  such 
request  does  not  present  substantial 
issues  of  public  interest  he  shall  advise, 
in  writing,  the  person  requesting  the 
hearing  of  his  determination. 

§  222.5  Time  and  place  of  heai-iitgg. 

Hearings  shall  be  held  In  the  State  In 
closest  proximity  to  the  proposed  dump 
site,  whenever  practicable,  and  shall  be 
set  for  the  earliest  practicable  date  no 
less  than  30  days  after  the  receipt  of  an 
appropriate  request  for  a  hearing  or  a 
determination  by  the  Administrator  or 
the  Regional  Administrator,  as  the  cose 
may  be.  to  hold  such  a  hearing  without 
such  a  request. 

S  222.6  Presiding  Officer. 

A  hearing  convened  pursuant  to  this 
Subchapter  H  shall  be  conducted  by  a 
Presiding  Officer.  The  Administrator  or 
Regional  Administrator,  as  the  case  may 
be.  may  designate  a  Presiding  Officer. 
For  adjudicatory  hearings  held  pursuant 
to  )  222.11,  the  Presiding  Officer  shall  be 
an  Administrative  Law  Judge. 

§222.7  Comittei  of  public  hearing. 

The  Presiding  Officer  shall  be  responsi¬ 
ble  for  the  expeditious  conduct  of  the 
hearing.  The  hearing  shall  be  an  In¬ 
formal  public  hearing,  not  an  adversary 
proceeding,  and  shall  be  conducted  so 
as  to  allow  the  presentation  of  public 
comments  When  the  Presiding  Officer 
determines  that  it  is  necessary  or  ap¬ 
propriate,  he  shall  muse  a  suitable  rec¬ 
ord.  which  may  Include  a  verbatim  tran¬ 
script,  of  the  proceedings  to  be  made. 
Any  person  may  appear  at  a  public  hear¬ 
ing  convened  pursuant  to  I  222  r»  whether 
or  not  he  requeued  the  hearing,  and  may 


) 

be  represented  by  counsel  or  any  other 
authorized  representative.  The  Presid¬ 
ing  Officer  is  authorized  to  set  forth 
reasonable  restrictions  on  the  nature  or 
amount  of  documentary  material  or  tes¬ 
timony  presented  at  a  public  hearing, 
giving  due  regard  to  the  relevancy  of  any 
such  Information,  and  to  the  avoidance 
of  undue  repetitiveness  of  information 
presented. 

§  222.8  Rcrommrnil«tiom  of  Preolding 
Officer. 

Within  30  days  following  the  adjourn¬ 
ment  of  a  public  hearing  convened  pur¬ 
suant  to  (  222.5.  or  within  such  addi¬ 
tional  period  as  the  Administrator  or  the 
Regional  Administrator,  as  the  case  may 
be.  may  grant  to  the  Presiding  Officer 
for  good  cause  shown,  and  after  full 
consideration  of  the  comments  received 
at  the  hearing,  the  Presiding  Officer  will 
prepare  and  forward  to  the  Administra¬ 
tor  or  to  the  Regional  Administrator,  as 
the  case  may  be.  written  recommenda¬ 
tions  relating  to  the  Issuance  or  denial  of, 
or  conditions  to  be  imposed  upon,  the 
proposed  permit  and  the  record  of  the 
hearing.  If  any.  Such  recommendations 
shall  contain  a  brief  statement  of  the 
basis  for  the  recommendations  including 
a  description  of  evidence  relied  upon  in 
justification  cither  (1)  for  permit  pro¬ 
visions  which  ditTcr  from  any  tentative 
determinations  issued  prior  to  the  hear¬ 
ing  or  (2)  for  any  permit  denial.  Copies 
of  the  Presiding  Officer’s  recommenda¬ 
tions  shall  be  provided  to  any  Interested 
person  on  request,  without  charge.  Copies 
of  the  record  will  be  provided  In  accord¬ 
ance  with  40  CFR  2. 

8  222.9  I»«unnrr  of  prrmils. 

<a>  Within  30  days  following  receipt  of 
the  Presiding  Officer's  recommendations 
or,  where  no  hearing  has  been  held,  fol¬ 
lowing  the  close  of  the  30-day  period  for 
requesting  a  hearing  ox  provided  in 
|222.4.  the  Administrator  or  the  Re¬ 
gional  Administrator,  as  the  case  may  be. 
shall  make  a  determination  with  respect 
to  the  Issuance,  denial,  or  Imposition- of 
conditions  on.  any  permit  applied  for 
under  this  Subchaptcr  H  and  shall  give 
notice  to  the  applicant  and  to  all  persons 
who  registered  their  attendance  at  the 
hearing  by  providing  their  name  and 
mailing  address.  If  any,  by  mailing  a  let¬ 
ter  stating  the  determination  and  stat¬ 
ing  the  basis  therefor  in  terms  of  the 
Criteria. 

(b)  Any  determination  to  Issue  or  deny 
any  permit  after  a  hearing  held  pursu¬ 
ant  to  {  222.7  shall  lake  effect  no  sooner 
than: 

(1)  10  days  niter  notice  of  such  deter¬ 
mination  Ls  given  If  no  request  for  an 
adjudicatory*  hearing  Is  filed  in  accord¬ 
ance  with  !  222  10(a) ;  or 

(2)  20  days  after  notice  of  such  deter¬ 
mination  is  given  If  a  request  for  an 
adjudicatory  hearing  is  filed  in  accord¬ 
ance  with  paragraph  (a)  of  I  222.10  and 
the  Administrator  or  the  Regional  Ad¬ 
ministrator.  ns  the  case  may  be.  denies 
such  request  In  accordance  with  para¬ 
graph  (c>  of  f  222.10;  or 

(3>  The  date  on  which  a  final  deter¬ 
mination  has  been  made  following  an 
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adjudicatory  hearing  held  pursuant  to 

§  222.11. 

(c)  The  Administrator  or  Ucglosial  Ad¬ 
ministrator,  as  the  case  may  be,  may 
extend  the  term  of  a  previously  issued 
permit  pending  the  conclusion  of  the  pro¬ 
ceedings  held  pursuant  to  5§  222.7-222.9. 

<d)  A  copy  of  each  permit  issued  shall 
be  sent  to  the  appropriate  District  Office 
of  the  U.S.  Coast  Guard. 


§  222.10  Appeal  to  adjudicatory  hear¬ 
ing. 

(a)  Within  10  days  following  the  re¬ 
ceipt  of  notice  of  the  issuance  or  denial 
of  any  penult  pursuant  to  §  222.9  after 
a  hearing  held  pursuant  to  5  222.7,  any 
Interested  person  who  participated  in 
such  hearing  may  request  that  an  adjudi¬ 
catory  hearing  be  held  pursuant  to 
9  222.11  for  the  purpose  of  reviewing  such 
determination,  or  any  part  thereof.  Any 
such  request  for  an  adjudicatory  hearing 
shall  be  filed  with  the  Administrator  or 
the  Regional  Administrator,  as  the  case 
may  be.  and  shall  be  in  writing,  shall 
Identify  the  person  requesting  the  ad¬ 
judicatory  hearing  and  shall  state  with 
particularity  the  objections  to  the  de¬ 
termination,  the  basis  therefor  and  the 
modification  requested. 

( b )  Whenever  a  written  request  satis¬ 
fying  the  requirements  of  paragraph  (a) 
of  this  section  has  been  received  an<^ 
the  Administrator  or  Regional  Adminis¬ 
trator,  as  the  case  may  be,  determines 
that  an  adjudicatory  hearing  Is  war¬ 
ranted,  the  Administrator  or  the  Re¬ 
gional  Administrator,  as  the  case  may  be. 
will  set  a  time  and  place  for  an  adjudi¬ 
catory  hearing  In  acoordance  with 
i  222.5,  and  will  Rive  notice  of  such  hear¬ 
ing  by  publication  in  accordance  with 
fi  222.3. 

(c)  Prior  to  the  conclusion  of  the  ad¬ 
judicatory  hearing  and  appeal  process, 
the  Administrator  or  the  Regional  Ad¬ 
ministrator,  a 3  the  cose  may  be.  in  his 
discretion  may  extend  the  duration  of 
a  previously  Issued  permit  until  a  final 
determination  has  been  made  pursuant 
to  91  222.11  or  222.12. 

(d>  In  the  event  the  Administrator 
or  the  Regional  Administrator,  as  the 
case  may  be.  determines  that  a  request 
filed  pursuant  to  paragraph  (a)  of  this 
section  docs  not  comply  with  the  require¬ 
ments  of  such  paragraph  (a)  or  that 
such  request  does  not. present  substan¬ 
tial  issues  of  public  interest,  he  shall  ad¬ 
vise.  In  writing,  the  person  requesting 
the  adjudicatory  hearing  of  his  deter¬ 
mination. 

(e)  Any  person  requesting  an  adjudi¬ 
catory  hearing  or  requesting  admLsslon  ns 
a  party  to  an  adjudicatory  hearing  shall 
state  in  his  written  request,  and  shall 
by  filing  such  request  consent,  that  he 
and  his  employee*  and  agents  shall  sub¬ 
mit  themselves  to  direct  and  cross-ex¬ 
amination  at  any  such  hearing  and  to 
the  taking  of  an  oath  administered  by 
the  Presiding  Officer. 


ft  222.11  Onnlurl  of  aitjmlicjilnry  hrar- 
Ings. 

*a>  Parties.  Any  interested  person 
may  at  a  reasonable  time  prior  to  the 
commencement  of  the  hearing  submit  to 


the  Presiding  Officer  a  request  to  be  ad¬ 
mitted  as  a  party.  Such  request  shall  be 
in  writing  and  shall  set  forth  the  infor¬ 
mation  which  would  be  required  to  b* 
submitted  by  such  person  if  he  were  re¬ 
questing  an  adjudicatory  hearing.  Any 
such  request  to  be  admitted  as  a  party 
which  satisfies  the  requirements  of  this 
paragraph  (a)  shall  be  granted  and  all 
parties  shall  be  informed  at  the  com¬ 
mencement  of  the  adjudicatory  hearing 
of  the  parties  involved.  Any  party  may  be 
represented  by  counsel  or  other  author¬ 
ized  representative.  KPA  staff  represent¬ 
ing  the  Administrator  or  Regional  Ad¬ 
ministrator  who  took  ar!  Ion  with  respect 
to  the  permit  application  shall  be 
deemed  a  party. 

(b)  Filing  and  service. 

(1)  An  original  and  two  (2)  copies  of 
all  documents  or  papers  required  or  per¬ 
mitted  to  be  filed  shall  be  filed  with  the 
Presiding  Officer. 

(2)  Copies  of  all  documents  and  pa¬ 
pers  filed  with  the  Presiding  Officer  shall 
be  served  upon  all  other  parties  to  the 
adjudicatory  hearing. 

(c)  Consolidation.  The  Administrator, 
or  the  Regional  Administrator  in  the 
case  of  a  hearing  arising  within  his  Re¬ 
gion  and  for  which  he  has  been  delegated 
authority  hereunder,  may.  in  his  discre¬ 
tion.  order  consolidation  of  any  adju¬ 
dicatory  hearings  held  pursuant  to  this 
section  whenever  he  determines  that 
consolidation  will  expedite  or  simplify 
the  consideration  of  the  issues  presented. 
The  Administrator  may.  In  his  discretion, 
order  consolidation  and  designate  one 
Region  to  be  responsible  for  the  conduct 
of  any  hearings  held  pursuant  to  this 
section  which  arise  In  different  Regions 
whenever  he  determines  that  consolida¬ 
tion  will  expedite  or  simplify  the  consid¬ 
eration  of  the  issues  presented. 

(d)  Pre-hearing  conference.  The  Pre¬ 
siding  Officer  may  hold  one  or  more  pre- 
hearing  conferences  and  may  Issue  a 
pre-hearing  order  which  may  Include 
without  limitation,  requirements  with  re¬ 
spect  to  any  or  all  of  the  following : 

(1)  Stipulations  and  admissions; 

(2)  Disputed  Lssuee  of  fact; 

<3)  Disputed  Issues  of  law; 

(4)  Admissibility  of  any  evidence: 

(5)  Hearing  procedures  including  sub¬ 
mission  of  oral  or  written  direct  testi¬ 
mony,  conduct  of  cross-examination,  and 
the  opportunity  for  oral  arguments; 

(6)  Any  other  matter  which  may  ex¬ 
pedite  the  hearing  or  aid  In  disposition  of 
any  Issue*  raised  therein. 

<e>  Adfudicatory  hearing  procedures. 

<11  The  burden  of  going  forward  with 
the  evidence  shall: 

(1)  In  the  case  of  any  adjudicatory 
hearing  held  pursuant  to  9  222.10(b)(1), 
be  on  the  person  filing  a  request  under 
I  222.10(a)  as  to  each  issue  raised  by  the 
request:  and 

(ft)  In  the  case  of  any  adjudicatory 
hearing  held  pursuant  to  9  223.2  or  pur¬ 
suant  to  part  226.  be  on  the  Environmen¬ 
tal  Protection  Agency. 

(2)  The  Presiding  Officer  shall  have 
the  duty-  to  conduct  a  fair  and  Impartial 
hearing,  to  lake  action  to  avoid  unneces¬ 
sary  delay  fn  the  disposition  of  proceed¬ 
ings.  and  to  maintain  order.  He  shall 


have  all  powers  necessary  or  appropriate 
to  that  end,  including  without  limitation, 
the  following: 

(i)  To  administer  oaths  and  affirma¬ 
tions: 

(ID  To  rule  upon  offers  of  proof  and 
receive  relevant  evidence; 

(iii)  To  regulate  the  course  of  the 
hearing  and  the  conduct  of  the  parties 
and  their  counsel ; 

(iv)  To  consider  and  rule  upon  all 
procedural  and  other  motions  appropri¬ 
ate  to  the  proceedings;  and 

(v)  To  take  any  action  authorized  by 
these  regulations  and  in  conformance 
with  law. 

(3)  Parties  shall  have  the  right  to 
cross-examine  a  witness  who  appears  at 
an  adjudicatory  hearing  to  the  extent 
that  such  cross-examination  is  necessary 
or  appropriate  for  a  full  disclosure  of 
the  facts.  In  multi-party  proceedings  the 
Presiding  Officer  may  limit  cross-exami¬ 
nation  to  one  party  on  each  side  if  he 
is  satisfied  that  the  cross-examination 
by  one  party  will  adequately  protect  The 
Interests  of  other  parties. 

(4)  When  a  party  will  not  be  unfairly 
prejudiced  thereby,  the  Presiding  Officer 
may  order  all  of  part  of  the  evidence  to 
be  submitted  In  written  form. 

(5)  Rulings  of  the  Presiding  Officer  on 
the  admissibility  of  evidence,  the  propri¬ 
ety  of  cross-examination,  and  other  pro¬ 
cedural  matters,  shall  be  final  and  shall 
appear  in  the  record. 

(6)  Interlocutory  appeals  may  not  be 
taken. 

(7)  Parties  shall  be  presumed  to  have 
taken  exception  to  an  adverse  ruling. 

(8)  The  proceedings  of  all  hearings 
shall  be  recorded  by  such  means  as  the 
Presiding  Officer  may  determine.  The  - 
original  transcript  of  the  hearing  shall 
be  a  part  of  the  record  and  the  sole  offi¬ 
cial  transcript.  Copies  of  the  transcript . 
shall  be  available  from  the  Environ¬ 
mental  Protection  Agency  In  accordance 
with  40  CFR  2. 

(9)  The  rules  of  evidence  shall  not 
apply. 

(f)  Decision  after  adjudicatory  hear¬ 
ing. 

(1)  Within  30  days  after  the  conclu¬ 
sion  of  the  adjudicatory  hearing,  or 
within  such  additional  period  M  the  Ad¬ 
ministrator  or  the  Regional  Adminis¬ 
trator.  as  the  case  may  be.  may  grant  to 
the  Presiding  Officer  for  good  cause 
shown,  the  Presiding  Officer  shall  submit 
to  the  Administrator  or  the  Regional 
Administrator,  as  the  case  may  be.  pro¬ 
posed  findings  of  fact  and  conclusions 
of  law.  his  recommendation  with  respect 
to  any  and  all  Issues  raised  at  the  hear¬ 
ing.  and  the  record  of  the  hearing.  Such 
findings,  conclusions  and  recommenda¬ 
tions  shall  contain  a  brief  statement  of 
the  basis  for  the  recommendations. 
Copies  of  the  Presiding  Officer’s  proposed 
findings  of  fact,  conclusions  of  law  and 
recommendations  shall  be  provided  to 
all  parties  to  the  adjudicatory  hearing 
on  request  without  charge. 

(2)  Within  20  days  following  submis¬ 
sion  of  the  Presiding  Officer's  proposed 
findings  of  fact,  conclusions  of  law  and 
recommendations,  any  party  may  sub- 


FtOttAl  RtGlSTIR.  VOl  4».  NO.  7— TUISDAY,  JANUARY  11,  1477 


W 


£  * 


I 


>. 

I 

III 


iV 


i" 

l 

t; 

% 


I 


■i 


•  < 


!&  I’ 


I 


172 


171  RULES  AND  REGULATIONS 

written  exceptions,  no  more  than  (f>  In  accordance  with  5  U.S.C.  section 
•  paces  In  length,  to  such  proposed  T04,  the  filing  of  an  appeal  to  the  Ad- 
■  '.'lings,  conclusions  nn<t  recommend*-  ministrator  pursuant  to  tills  section 
.ms  and  within  30  days  following  the  shall  be  a  prerequisite  to  Judicial  review 
omission  of  the  Presiding  Officer’s  pro-  of  any  determination  to  issue,  deny  or 
■ved  findings,  conclusions  and  recoin-  impose  conditions  upon  any  permit,  or 
eiulallons  any  party  may  file  written  to  modify,  revoke  or  suspend  any  per- 
„ :nments.  no  more  than  30  pages  in  mlt,  or  to  take  any  other  enforcement 
•-ngth,  on  another  party’s  exceptions,  action,  under  this  Subchapter  H. 

:!llin  45  days  following  tho  submission  *  222 ,13  CompnWMon  of  lime. 

.  the  Presiding  Officer's  proposed  find-  ..... 

conclusions  and  recommendations,  II}  computing  any  period  of  time  pre- 
Administrator  or  »he  Regional  Ad-  scribed  or  allowed  in  this  part,  except 
inlstrator.  ns  the  case  may  t>e.  shall  unless  otherwise  provided  the  day  on 
,akc  a  determination  with  respect  to  which  the  designated  period  of  time  be- 
!  issues  raised  at  such  hearing  and  gius  to  run  shall  not  be  included.  The 
:iall  affirm,  reverse  or  modify  the  previ-  day  ' of  the  period  so  computed  Is  to 

or  proposed  determination,  as  the  be  included  unless  it  is  a  Saturday  Sun- 
use  may  be.  Notice  of  such  dc.termlna-  day,  or  a  legal  holiday  in  which  the 
,.>n  shall  set  forth  the  determination  for  Environmental  Protection  Agency  Is  not 
ch  such  issue,  shall  briefly  state  the  open  for  business.  In  which  event  the 
.sis  therefor  and  shall  be  given  by  maU  Pcri°d  runs  until  the  end  of  the  next 


.ill  parties  to  the  adjudicatory  hearing,  day  which  is i  not  a  Saturday.  Sunday, 

or  legal  holiday.  Intermediate  Satur- 
>'22.12  Appeal  to  Adminhirator.  days,  Sundays  and  legal  holidays  shall 

a>  Within  10  days  following  receipt  be  excluded  from  the  computation  when 
the  determination  of  the  Regional  the  period  of  time  prescribed  or  allowed 
ministrator  pursuant  to  paragraph  **  seven  days  or  less. 


.  ‘  (2)  of  S  222.11,  any  party  to  an  ad- 

.'iicntory  hearing  held  in  accordance  PART  223 — CONTENTS  OF  PERMITS 
tth  $  222.11  may  appeal  such  deter-  sec. 
nation  to  the  Administrator  by  filing  223.1  contents  of  permits, 
written  notice  of  uppeal.  or  the  Ad-  223.2  Generally  applicable  conditions  of 


inistcator  may,  on  Ids  own  initiative,  permits.  _  .  • 

view  any  prior  determination.  Authority:  S3  U3X3. 1412 and  uia. 

ti>>  The  notice  of  appeal  shall  be  no  „  ,  , 

core  than  40  pages  in  length  and  shall  §  2.3.1  Contents  of  permits. 

•  ontaln:  Permits,  other  than  genei 

*  P  The  name  and  address  of  the  per-  which  may  be  issued  on  form: 

•n  filing  the  notice  of  appeal;  lished  by  EPA  and  must  be  d 


Permits,  other  than  general  permits, 
which  may  be  issued  on  forms  to  be  pub¬ 
lished  by  EPA  and  must  be  displayed  on 


•  2)  A  concise  statement  of  the  facts  the  vessel  engaged  in  dumping,  will  in- 


■•n  which  the  person  relies  and  appre¬ 
ciate  citations  to  the  record  of  the  ad- 
c aleatory  hearing; 


elude  at  a  minimum  the  following; 

<a>  Name  of  permittee; 

tbl  Means  of  conveyance  and  jneth- 


<3>  A  concise  statement  of  the  legal  ods  and  procedures  for  disposal  of  mate 


>  1  sis  on  which  the  person  relies; 


rial  to  be  dumped;  and,  in  the  case  of 


•4)  A  concise  statement  setting  forth  y permits  for  the  transportation  of  mate- 
action  which  the  person  proposes  rial  for  dumping,  the  port  through  or 
hat  the  Administrator  take;  and  from  which  such  material  will  be  trans- 

<5>  A  certificate  of  service  of  the  no-  Parted:  '  .  ..  .  . 


e  of  appeal  on  all  other  parties  to 
\*  adjudicatory  hearing. 

•  c>  The  cllectlve  date  of  any  deter- 
nation  made  pursuant  to  paragraph 
.  *  (3)  of  3  222.11  may  be  stayed  by  the 
imlnistrator  pending  final  dettrmina- 


(c)  A  complete  description,  including 
all  relevant  chemical  and  physical  prop¬ 
erties  and  quantities,  of  the  material  to 
be  dumped; 

(d)  The  disposal  site; 

(e)  The  times  at  which  the  permitted 


>n  by  him  pursuant  to  this  section  dumping  may  occur; 


■in  the  filing  of  a  notice  of  appeal 
■  hlch  ratisfies  the  requirements  of  par- 
japh  f b)  of  this  section  or  upon  ini- 


<f>  Such  monitoring  relevant  to  the 
assessment  of  the  Impact  of  permitted 
dumping  activities  on  the  marine  envi- 


. Atton  by  the  Administrator  of  review  ronment  at  the  disposal  site  as  the  Ad- 
«ny  determination  in  the  absence  of  ministrator  determines  is  feasible;  and 
h  notice  of  appeal.  (g>  Any  other  terms  and  conditions, 

d*  Within  20  days  following  the  fll-  including  those  with  respect  to  release 
:  of  a  notice  of  appeal  In  accordance  procedures,  determined  to  be  necessary 
:tl»  this  section,  any  party  to  the  ad-  Rnd  adequate  in  order  to  conform  the 
iicntory  hearing  may  file  a  written  permitted  dumping  actlvitlw  to  the  fac- 


•••ntorandum.  no  more  than  40  pages  in  forth  in  Section  W2*a>  of  the 

igth.  in  response  thereto.  Act,  and  the  criteria  set  forth  In  Part  227. 

’*•  Within  45  days  following  the  fU-  g  223.2  CotwrntU  applicable  condition* 
.  of  n  notice  of  appeal  In  accordance  „f  permit*, 
th  this  section,  the  Administrator  shall 

.ider  his  final  determination  with  re-  f*y  Modification  or  revocation.  Any 
1  to  nil  IMIIM  rained  In  tne  appeal  Iwufd  undw  UlU  Part  nhall  be 


•  the  Administrator  and  shall  affirm. 

er*e,  or  modify  the  previous  determi- 
•Ulcin  and  briefly  state  the  ba*ls  for  his 
termination. 


subject  to  modification,  or  revocation  In 
whole  or  In  part  for  cause,  as  follows; 

(1)  Violation  of  any  term  or  condition 
of  the  permit; 


(2)  kl  is  representation,  inaccuracy,  or 
failure  to  disclose  all  relevant  facts  in 
the  permit  application; 

(3)  Changed  circumstances,  such  ns 
changes  in  conditions  obtaining  at  the 
designated  dumping  site,  and  newly  dis¬ 
covered  scientific  data  relevant  to  the 
granting  of  the  permit; 

(4)  Failure  to  keep  the  records,  and  to 
notify  appropriate  officials  of  dumping 

Vactivities,  as  specified  in  S$  224.1  and 
224.2. 

(b)  Suspension.  In  addition  to  the  con¬ 
ditions  of  a  »>ermit  imposed  pursuant  to 
paragraph  (a)  of  this  section,  each  per¬ 
mit  shall  be  subject  to  suspension  by  the 
Administrator  or  Regional  Administra¬ 
tor  if  he  determines  that  the  permitted 
dumping  has  resulted,  or  is  resulting,  in 
Imminent  and  substantial  harm  to  hu¬ 
man  health  or  welfare  or  the  marine  en¬ 
vironment.  Such  suspension  shall  be  ef¬ 
fective  immediately  upon  receipt  of  noti¬ 
fication  thereof  by  the  permittee. 

(c)  Hearings.  Within  30  days  after  re¬ 
ceipt  of  notice  of  revocation  or  modifica¬ 
tion  pursuant  lo  paragraph  (a)  of  this 
section,  or  of  suspension  pursuant  to 
paragraph  (b)  of  this  section,  a  permit¬ 
tee  or  other  interested  person  may  re¬ 
quest  in  writing  a  hearing  on  the  issues 
raised  by  any  such  revocation  or  suspen¬ 
sion.  Upon  receipt  of  any  such  request, 
the  Administrator  or  Regional  Admin¬ 
istrator  shall  appoint  a  hearing  officer  to 
conduct  an  adjudicatory  hearing  as  may¬ 
be  required  by  law  and  by  this  sub- 
chapter  as  now  or  hereafter  In  effect. 

PART  224 — RECORDS  AND  REPORTS  RE- 

QUIREO  OP  OCEAN  DUMPING  PER¬ 
MITTEES  UNDER  SECTION  102  OF  THE 

ACT  .  •_  . V  • 

224.1  Record!  of  permittee*. 

224.2  Report*. 

Autmomty:  33  If. S.C.  1412  and  1418. 

§  224.1  Record*  of  permittee*. 

Each  permit  Ice  named  in  a  special. 
Interim,  emergency  or  research  permit 
under  section  102  of  the  Act  and  each 
person  availing  hlmseU  of  the  privilege 
conferred  by  a  general  permit,  shall 
maintain  complete  records  of  the  follow¬ 
ing  information,  which  will  be  available 
tor  Inspection  by  the  Administrator. 
Regional  Administrator,  the  Comman¬ 
dant  of  the  U.8.  Coast  Guard,  or  their 
respective  designees; 

<a)  The  physical  and  chemical  charac¬ 
teristics  of  the  material  dumped  pur¬ 
suant  to  the  permit: 

(b>  The  precise  times  and  locations  of 
dumping:  . 

(c)  Any  other  Information  required  as 
a  condition  of  a  permit  by  the  Adminis¬ 
trator  or  the  Regional  Administrator,  as 
the  case  may  be. 

§  224.2  Reports. 

(a>  Periodic  report*'.  Information  re-  - 
qutred  to  be  recorded  pursuant  to  t  224.1 
shall  be  reported  to  the  Administrator 
or  the  Regional  Administrator,  oa  the 
case  may  be.  for  the  periods  Indicated 
within  30  days  of  the  expiration  of  such 
j>cr!od.«: 
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.  il)  For  each  six-month  period,  if  any, 
following  the  effective  date  of  the  permit; 

(2)  For  aivy  other  period  of  less  than 
six  months  ending  on  the  expiration  date 
of  the  permit;  and 

(3)  As  otherwise  required  lit  the  condi¬ 
tions  of  the  penult. 

(b)  Reports  of  emergency  dumping.  If 
material  Ls  dumped  without  a  permit  pur¬ 
suant  to  paragraph  <c)  (4)  of  §  220.1,  the 
owner  or  operator  of  the  vessel  or  aircraf  t 
from  which  such  dumping  occurs  shall 
as  soon  as  feasible  Inform  the  Adminis¬ 
trator,  Regional  Administrator,  or  the 
nearest  Coast  Guard  district  of  the  In¬ 
cident  by  radio,  telephone,  or  telegraph 
and  shall  within  10  days  file  a  written 
report  with  the  Administrator  or  Re¬ 
gional  Administrator  containing  the  in-*- 
formation  required  under  $  224.1  and  a 
complete  description  of  the  circum¬ 
stances  under  which  the  dumping  oc¬ 
curred.  Such  description  shall  explain 
how  human  life  at  sea  was  in  danger  and 
how  the  emergency  dumping  reduced 
that  danger.  If  the  material  dumped  In¬ 
cluded  containers,  the  vessel  owner  or 
operator  shall  Immediately  request  the 
U.8.  Coast  Guard  to  publish  in  the  local 
Notice  to  Mariners  the  dumping  location, 
the  type  of  containers,  and  whether  the 
contents  arc  toxic  or  explosive.  Notifica¬ 
tion  shall  also  be  given  to  the  Food  and 
Drug  Administration,  Shellfish  Sanita¬ 
tion  Branch.  Washington.  D.C.  20204.  ns 
soon  as  possible. 


PART  225— CORPS  OF  ENGINEERS 
DREDGED  MATERIAL  PERMITS 
Sec.  ~  "  , 

325.1  General. 

223.2  Review  ot  Dredged  MAierl.il  Permits. 
2254  Pioc  Ml  lire  tor  Invoking  economic 

impact. 

225.4  Waiver  by  Administrator. 

AuTiioarrv:  33  0.8  C.  1412  and  1418 
§  225.1  General.  \  ' 

Applications  and  authorizations  for 
Dredged  Material  Permits  under  section 
103  of  the  Act  for  the  transportation  of 
dredged  material  for  the  purpose  of 
dumping  It  In  ocean  waters  will  be  eval¬ 
uated  by  the  US.  Army  Corps  of  Engi¬ 
neers  In  accordance  with  the  criteria 
set  forth  in  Part  227  and  processed  in  ac¬ 
cordance  with  33  CFR  200.120  with  spe¬ 
cial  attention  to  I  209.120(g)  <17>  and  33 
CFR  209.145. 

9  225.2  Review  *»f  Dndgnl  Material  P**r- 
n»tn.  “  . 

(a)  The  District  Engineer  shall  send 
a  copy  of  the  public  notice  to  the  ap¬ 
propriate  Regional  Administrator,  and 
set  forth  in  writing  all  of  the  following 
Information: 

(1)  The  location  of  the  proposed  dls- 
j>osal  site  and  its  physical  boundaries; 

(2)  A  statement  as  to  whether  the 
site  has  been  designated  for  use  by  the 
Administrator  pursuant  to  section  102 
<e>  of  the  Act; 

(3)  If  the  proposed  disposal  site  has 
not  been  designated  by  the  Administra¬ 
tor.  a  statement  of  the  basis  for  the 
proposed  determination  why  no  pre¬ 
viously  designated  site  Is  feasible  and  a 


description  of  the  characteristics  of  the 
proposed  disposal  bite  necessary  for  its 
designation  pursuant  to  Part  228  of 
this  Subchapter  H; 

(4)  The  known  historical  uses  of  the 
proposed  disposal  site; 

(5)  Existence  and  documented  ef¬ 
fects  of  other  authorized  dumpings  that 
have  been  made  in  the  dumping  area 
(e.g.,  heavy  metal  background  reading 
and  organic  carbon  content) ; 

(6)  An  estimate  of  the  length  of  time 

during  which  disposal  will  continue  at 
the  proposed  site;  — 

(7)  Characteristics  ond  composition 
of  the  dredged  material;  and 

(8)  A  statement  concerning  a  pre¬ 
liminary  determination  of  the  need  for 
ahd/or  availability  of  an  environmental 
Impact  statement. 

(b)  The  Regional  Administrator  will 

within  15  days  of  the  date  the  public 
notice  and  other  information  required 
to  be  submitted  by  paragraph  (a)  of 
9  225.2  are  received  by  him,  review  the 
information  submitted  and  request  from 
the  District  Engineer  any  additional  In¬ 
formation  he  deems  necessary  or  ap¬ 
propriate  to  evaluate  the  proposed 
dumping.  '  .  • 

(c)  Using  the  information  submitted 
by  the  District  Engineer,  and  any  other 
information  available  to  him,  the  Re¬ 
gional  Administrator  will  within  15  days 
after  receipt  of  all  requested  informa¬ 
tion.  make  an  independent  evaluation 
ot  the  proposed  dumping  In  accordance 
with  the  criteria  and  respond  to  the  Dis¬ 
trict  Engineer  pursuant  to  paragraphs 
id)  or  fe)  of  this  section.  The  Regional 
Administrator  may  request  an  extension 
of  tills  15  day  period  to  30  days  from  the 
District  Engineer. 

(d)  When  the  Regional  Administrator 
determines  that  the  proposed  dumping 
will  comply  with  the  criteria,  he  will  so 
Inform  the  District  Engineer  In  writing. 

fe>  When  the  Regional  Administrator 
determines  that  the  proposed  dumping 
will  not  comply  with  the  criteria  he 
shall  so  Inform  the  District  Engineer  in 
writing.  In  such  cases,  no  Dredged  Ma- ' 
terial  Permit  for  such  dumping  shall  be 
issued  unless  and  until  the  provisions  of 
I  225.3  are  followed  and  the  Administra¬ 
tor  grants  a  waiver  of  the  criteria  pur¬ 
suant  to  |  225.4. 

225.3  Procedure  for  invoking  wo- 
mimic  itnpnri. 

(a)  When  a  District  Engineer’s  deter¬ 
mination  to  issue  a  Dmlged  Material 
Permit  tor  the  dumping  of  dredged  mate¬ 
rial  Into  ocean  waters  has  been  rejected 
by  a  Regional  Administrator  upon  appli¬ 
cation  of  the  Criteria,  the  District  Engi¬ 
neer  may  determine  whether,  under  I  103 
fd>  of  the  Act,  there  is  an  economically 
feasible  alternative  method  or  site  avail¬ 
able  other  than  the  proposed  dumping 
In  ocean  waters,  if- the  District  Engineer 
makes  any  such  preliminary  determina¬ 
tion  that  there  Is  no  economically  feasi¬ 
ble  alternative  method  or  site  available, 
he  shall  so  advise  the  Regional  Adminis¬ 
trator  setting  forth  his  reasons  for  such 
determination  and  shall  submit  a  report 
of  such  determination  to  the  Chief  of 


Engineers  in  accordance  with  33  CFR 
55  209.120  and  209.145. 

<b)  If  the  decision  of  the  Chief  of 
Engineers  Is  that  ocean  dumping  at  the 
decimated  site  is  required  because  of  the 
unavailability  of- feasible  alternative*,  he 
shall  so  certify~and  request  that  the  Sec¬ 
retary  of  the  Army  seek  a  waiver  from 
the  Administrator  of  the  Criteria  or  of 
the  critical  site  designation  In  accord¬ 
ance  with  S  225.4. 

§  225.4  Waiver  liy  AdmintVirai^. 

*  Tlio  Administrator  shall  grant  the  re¬ 
quested  waiver  unless  within  30  day*  of 
his  receipt  of  the  notice,  certificate  and 
request  in  accordance  with  paragraph 
(b)  of  I  225.3  he  determines  in  accord¬ 
ance  with  this  section  that  the  proposed 
dumping  will  have  an  unacceptable  ad¬ 
verse  effect  on  municipal  water  supplies, 
shellfish  beds  and  fishery  areas  /Includ¬ 
ing  spawning  and  breeding  areas) ,  wild¬ 
life,  or  recreational  area3.  Notice  of  the 
Administrator's  final  determination  un- 
uer  this  section  shall  be  given  to  the 
Secretary  of  the  Army. 

PART  226 — ENFORCEMENT 
Sec..  .  ' 

220.1  Civil  penalties. 

220.2  Enforcement  bearings. 

220.3  Determinations. 

220.4  Final  action. 

Aothoiutt:  33  XJS.C.  1412'  end  1410 
8  226.1  ClrD  penalties.  ..  . 

In  addition  to  the  criminal  penalties 
provided  for  In  section  105(b)  of  the  Acts 
the  Administrator  or  his  designee  may 
assess  a  civil  penalty  of  not  more  than 
$50,000  for  each  violation  of  the  Act  and 
of  this  subchapter.  Upon  receipt  of  In¬ 
formation  that  any  person  has  violated 
any  provision  of  the  Act  or  of  this  sub¬ 
chapter.  the  Administrator  or  his  desig¬ 
nee  will  notify  such  person  In  writing  of 
the  violation  with  which  he  Is  charged, 
and  will  convene  a  hearing  no  sooner 
than  SO  days  after  such  notice,  at  a  con¬ 
venient  location,  before  a  hearing  officer 
Such  hearing  shall  be  conducted  in  ac¬ 
cordance  with  the  procedures  of  I  226.2. 
g  226.2  F.nfurremenl  livarlng*. 

Hearings  convened  pursuant  to  I  226.1 
shall  be  hearings  on  a  record  before  a 
hearing  officer.  Parties  may  be  repre¬ 
sented  by  counsel  and  will  have  the  right 
to  submit  motions,  to  present  evidence  In 
their  own  behalf,  to  cross-examine  ad¬ 
verse  witnesses,  to  be  apprL*ed  of  all  evi¬ 
dence  considered  by  the  hearing  officer, 
and  to  receive  copies  of  the  transcript  of 
the  proceedings.  Formal  rules  of  evidence 
will  not  apply.  The  hearing  officer  will 
rule  on  all  evidentiary  matters.  and  on 
all  motions,  which  will  be  subject  to  re¬ 
view  pursuant  to  I  226.3.  . 

8  226.3  DrirrininaliitH*. 

Within  30  days  following  adjournment 
of  the  hearing,  the  hearing  officer  will 
In  all  cases  make  findings  of  facts  and 
recommendations  to  the  Administrator 
Including,  when  appropriate,  a  recom¬ 
mended  appropriate  penaffy.  after  con¬ 
sideration  of  the  gravity  of  the  violation, 
prior  violations  by  the  person  charged. 
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RULES  AND  REGULATIONS 


Subpart  f — Special  R*quir»m*f»ts  for  tn)**4m  basis  from  information  supplied  by  the 

p*rn>ii»Ur><*rrS«ction  102  oi  **»•  a«  applicant  or  otherwise  available  to  EPA 

or  the  Corps  of  EnRlncers  concerning  the 
characteristics  of  tho  waste  and  other 
considerations  relating  to  the  proposed 
dumping. 

<di  Alter  consideration  of  Die  provi¬ 
sions  of  {}  227.28  and  227.29,  no  permit 
will  be  issued  when  the  dumping  would 
result  in  a  v  iolation  of  applicable  water 
quality  standards. 

- -  §227.2  Muferi^lt  vhicli  ilir  rn- 

High-level  radioactive  waste.  v  iron  men  I  a  I  impact  criteria  of  Sub- 

Appllrable  marUi*  water  quality  rrl-  f? 

tecla. 

227  32  Liquid,  suspended  particulate,  and  (a>  If  the  applicant  satisfactorily 
solid  phases  of  a  material.  demonstrates  that  the  material  proposed 

Suhnart  A— General  ,0r  oceau  dumping  satisfies  the  environ- 

Subpart  A— <5n  lera  mental  Impact  criteria  set  forth  in  Sub- 

§  227.1  Applicability.  part  B.  a  permit  for  ocean  dumping  will 

(a)  Section  102  of  the  Act  requires  be  issued  unless: 
that  criteria  for  the  Issuance  of  ocean  <1>  There  is  no  need  for  the  dump- 

A  disposal  permits  be  promulgated  after  ing.  and  alternative  means  of  disposal 
consideration  of  the  environmental  effect  are  available,  as  determined  in  accord- 
re.  of  the  proposed  dumping  operation,  the  ance  with  the  criteria  set  forth  in  Sub- 
need  for  orean  dumping,  alternatives  to  partC:  or 

ocean  dumping,  and  the  effect  of  the  pro-  (2)  There  arc  unacceptable  adverse 
posed  action  on  esthetic,  recreational  effects  on  esthetic,  recreational  or  eco- 
and  economic  values  and  on  other  uses  nomic  values  as  determined  In  aceord- 
of  tho  ocean.  This  Part  227  and  Part  228  ance  with  the  criteria  set  forth  in  Sub- 
of  this  Subchapter  H  together  constitute  part  D;  or 

the  criteria  established  pursuant  to  sec-  (3)  There  are  unacceptable  adverse 
tton  102  of  the  Act.  The  decision  of  We  effects  on  other  uses  of  the  ocean  as 
Administrator.  Regional  Administrator  determined  in  accordance  with  the  ert- 
or  the  District  Engineer,  as  the  case  may  teria  set  forth  in  Bubpart  E. 
be.  to  Issue  or  deny  a  i>ermit  and  to  im-  (b>  If  the  mateiial  proposed  for  ocean 
pose  specific  conditions  on  any  permit  dumping  satisfies  the  environmental  un¬ 
issued  will  be  based  on  an  evaluation  of  pact  criteria  set  forth  In  Subpart  B.  but 
the  permit  application  pursuant  to  the  the  Administrator  or  the  Regional  Ad- 
crltcda  set  forth  in  this  Part  227  and  minlstrator.  as  the  case  may  be.  deter  - 
upon  the  requirements  for  disposal  site  mines  that  any  one  of  the  considerations 
management  pursuant  to  the  criteria  set  set  foil h  in  paragraphs  (a)  (1).  CD  or 
forth  in  Part  228  or  this  Subchapler  H.  <3)  0f  this  section  applies,  he  will  deny 

(b)  With  respect  to  the  criteria  to  be  the  permit  application;  provided  how- 

used  In  evaluating  disposal  of  dredged  ever,  that  he  may  issue  an  interim  per- 
materials.  this  section  and  Subparts  C.  mlt  for  ocean  dumping  pursuant  to  para- 
D.  E.  and  O  apply  In  their  entirety.  To  graph  <d>  of  I  220.3  and  Subpart  F  of 
determine  whether  the  proposed  dump-  uilt  Part  227  when  he  determines  that, 
ing  of  JS|*f  <1>  The  material  proposed  for  ocean 

Subpart  B.  only  II  227.4.  227.5,  227.6.  dumping  does  not  contain  any  of  the 
227.9.  227.10  and  227.13  apply.  An  appll-  materials  listed  in  I  227.5  or  lifted  In 

-  cant  for  a  permit  to  dump  dredged  ma-  1227.6.  except  as  trace  contaminants: 

Limit*  establish'd  for  specific  mules  tcrtnl  must  comply  With  all  of  Subparts  fcn(j 
or  waste  «oo*Utt*nU.  *  C.  D.  E.  O  and  applicable  sections  of  B.  In  accordance  with  Snbnart  C 

thc dupOMI ef  sj* Sr*, aisr 14 * 

-  «*<•  z&xsfzs*"  *re  •v“",Mc  10 

ffavarda  U>  fishing.  navigation,  ahore-  ®[  {jjjLjJ*  ^  U^t*  taf'  thT  dUpO^  <3>  Thr  ncrd  for  lhC  dumping  and  the 
inanlubl.  economically  feasible  mdhod  or  site 

Dredurd  Materials.  '  available  other  than  a  dumping  site,  the  significance  to  the  public  in- 

jhoaii  r  N.»d  for  o*..n  OuiMiini  uUlleivUon  of  which  would  result  in  non-  irSv'}  than  the  potential  for  adverse 

j.p.rt  c  N...  i«.  o«.in  Oumpinf  comritanc«  with  Uie  ,  rttcrla  e»tabllahed  on  esthetic,  recivational  or  eeo- 

Crum,  toe  tvaluaun«  ih»  nr.ii  for  Bul,ulult  p,  nnbpart  B  relation  to  ttie  liomlc  values,  or  on  other  uses  ot  the 

UWrn“1”*  “  effects  ot  dumplns  or  with  the  rrstrfc-  ««"•  “  determined  In  accoMance  with 

cooTiOrrld  Hons  established  pursuant  to  Mellon  Subpai  Is  n  and  E.  respectively. 

Mi  for  c.lermmstlon  ot  nesd  for  103(c)  ot  Uie  Act  rclattnK  to  tail  leal  |227.s  Mnlrrlal.  vhl.h  do  not  sall.fr 

ocesn  dumping.  i  areas,  he  shall  so  certify  and  ICO  lied  Il.r  rsdrmsirnl*i  Imparl  rrilrrl.  »h 

o_lm,«.  -  -h.  MM  Dumping  ..  ^.'wST.h^Admlr^^jSnt  *«"•  "• 

•tit,  Ricruiwnii  »ini  tc«n«mt(  viiuii  waiver  from  the  Administrator  pursuant 

n.iiMs.n.in»M  to  Part  .225.  If  the  material  •proposed  for  ocean 

rwumi  eooudered  <c>  The  Criteria  of  this  Part  231  are  dumphut  does  not  satisfy  the  environ- 

s  wumsol  Ot  Imparl  established  pursuant  to  section  102  ot  the  mental  Impact  criteria  of  Subpart  B.  the 

, ,  _  . . .  - _ ...  „  Act  and  apply  to  the  rvaluaUon  of  pro-  Administrator  or  the  Rculonal  Admlnls- 

oihvr  u«»«  nf  posed  dumping  of  matcrinls  under  Title  I  trwtor.  as  the  case  may  be.  Will  deny  tha 

for  drurminsuon  of  lhe  Art  The  Criteria  of  this  Part  227  permit  application,  provided  however. 

Uses  considered.  deal  with  the  evaluation  of  proposed  that  he  may  Issue  an  interim  permit  pur- 

Assemment  of  impact.  dumping  of  materials  on  a  case-by-rasc  auant  to  paragraph  <d>  of  I  220.3  and 


and  the  demonstrated  yood  faith  by  such 
person  in  attempting  to  achieve  rapid 
compliance  with  tho  provisions  or  the  JJJ*  ~  „aulr 
Act  and  this  subchapter.  A  copy  of  the  23-J  2*  Contont*  of  < 
findings  and  recommendations  of  the  men', 

hearing  officer  shall  be  provided  to  the  227.25  Contents  of  pi 
person  charged  at  the  samo  time  they  22726  impiem*nUtio 
are  forwarded  to  tho  Administrator.  Subpart  g- 

W  1th in  30  days  of  the  date  on  which  the  Limitine  Pern 

hearing  officer’s  findings  and  recom-  (LPC). 

mendatlons  are  forwarded  to  the  Ad-  227. 2B  Reicnse  zone, 
minlstrator.  any  party  objecting  thereto  227  20  initial  mixing. 

may  file  written  exceptions  with  the  Ad-  227.30  .  ‘ 

minlstrator.  227.31 

§  226.4  Final  nrlloti. 

A  final  order  on  a  proceeding  under 
this  Part  will  be  issued  by  the  Adminis¬ 
trator.  or  by  such  other  person  desig¬ 
nated  by  the  Administrator  to  take  such 
final  action,  no  sooner  than  30  days  fol¬ 
lowing  receipt  of  tho  findings  and  recom¬ 
mendations  of  the  hearing  officer.  * 
copy  of  the  final  order  will  be  served  by 
registered  mall  (return  receipt 
quested*  on  the  person  charged  or  his 
representative.  In  the  event  the  final 
.order  assesses  a  penalty.  It  shall  be  pay¬ 
able  within  60  days  of  the  date  of  re¬ 
ceipt  of  the  final  order,  unless  Judicial 
review  of  the  final  order  is  sought  by 
the  person  against  whom  the  penalty  is 
assessed. 
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RULES  AND  REGULATIONS 


Subpart  F  © f  this  Part  227  when  he  deter¬ 
mines  that: 

(a)  The  material  proposed  lor  dump¬ 
ing  does  not  contain  any  of  the  materials 
listed  In  Section  227.6  except  as  trace 
contaminants,  or  any  of  Uic  materials 
listed  in  S  227.5; 

'(b)  In  accordance  with  Subpart  C 
there  Is  a  need  to  ocean  dump  the  mate¬ 
rial;  and  - 

(c)  Any  one  of  the  following  factors  is 
of  greater  significance  to  the  public  In¬ 
terest  than  the  potential  for  adverse 
impact  on  the  marine  environment,  as 
determined  in  accordance  with  Subpart 
B: 

(1)  The  need  for  the  dumping,  as  de¬ 
termined  fit  accordance  with  Subpart  C; 
or 

<2>  The  adverse  effects  of  denial  of 
the  permit  on  recreational  or  economic 
values  as  determined  In  accordance  with 
Subpart  D;  or 

<3)  The  adverse  effects  of  denial  of  the 
permit  on  other  uses  of  the  ocean,  as  de¬ 
termined  In  accordance  with  Subpart 
E. 

Subpart  B — Environmental  Impact 
§  227.4  Criteria  for  evaluating  environ¬ 
mental  impact. 

This  Subpart  B  sets  specific  environ¬ 
mental  impact  prohibitions,  limits,  and 
conditions  for  the  dumping  of  materials 
tnto  ocean  waters.  If  the  applicable  pro¬ 
hibitions,  limits,  and  conditions  are  sat¬ 
isfied.  It  Is  the  determination  of  EPA 
that  the  proposed  disposal  will  not  un¬ 
duly  degrade  or  endanger  the  marine  en¬ 
vironment  and  that  the  disposal  will  pre¬ 
sent: 

(a)  No  unacceptable  adverse  effects  on 
human  health  and  no  significant 
*gc  to  the  resources  of  the  marine  en¬ 
vironment; 

•  <b>  No  unacceptable  adverse  effect  on 
the  marine  ecosystem: 

(c)  No  unacceptable  adverse  persLst- 
ent  or  permanent  effects  due  to  the 
dumping  of  the  particular  volumes  or 
concentrations  of  these  materials;  and 

<d)  No  unacceptable  adverse  effect  on 
the  ocean  for  other  uses  as  a  result  of 
direct  environmental  Impact. 

§  227.S  Prohibited  material*. 

The  ocean  dumping  of  the  following 
materials  will  not  be  approved  by  EPA  or 
the  Corps  of  Engineers  under  any  cir¬ 
cumstances: 

(a)  High-level  radioactive  wastes  as 
defined  in  I  227.30; 

<b>  Materials  in  whatever  form  (In¬ 
cluding  without  limitation,  solids,  liquids, 
item  I -liquids,  gate*  or  organisms)  pro¬ 
duced  or  used  for  radiological,  chemical 
or  biological  warfare; 

<c>  Materials  Insufficiently  described 
by  the  applicant  In  terms  of  (heir  eompo- 
slUons  and  properties  to  permit  appli¬ 
cation  id  the  environmental  impact  cri¬ 
teria  of  this  Subpart  D: 

<d>  Pcnfotent  inert  synthetic  or  nat¬ 
ural  materials  which  may  float  or  remain 
In  suspension  In  the  ocean  in  such  a 
manner  (hat  they  may  Interfere  materi¬ 
ally  with  fishing,  navigation,  or  other 
legitimate  uses  of  the  ocean. 


§  227.6  Constituents  prohibited  as  other 
■  than  trace  rmilnmm.mt*. 

(a)  Subject  to  the  exclusions  of  para¬ 
graphs  (f).  (g)  and  <h)  of  this  section, 
tlic  ocean  dumping.  o»-  transportation  for 
dumping,  of  mntciials  containing  the 
following  constituents  as  other  than  trace 
contaminants  will  not  be  approved  on 
other  than  an  emergency  basis: 

(1)  Organohalogen  compounds; 

(2)  Mercury  and  mercury  compounds; 

(3)  Cadmium  and  cadmium  com¬ 
pounds; 

(4)  Oil  of  any  kind  or  In  any  form. 
Including  but  not  limited  to  petroleum, 
oil  sludge,  oil  refuse,  crude  oil.  fuel  oil, 
heavy  diesel  oil,  lubricating  oib.  h.ulrau- 
11c  fluids,  and  any  mixtures  containing 
these,  transported  for  the  purpose  of 
dumping  Insofar  as  these  are  not  regu¬ 
lated  under  the  FWPCA; 

(5)  Known  carcinogens,  mutagens,  or 
teratogens  or  materials  suspected  to  be 
carcinogens,  mutagens,  or  teratogens  by 
responsible  scientific  opinion. 

(b)  These  constituents  will  be  con¬ 
sidered  to  be  present  as  trace  contam¬ 
inants  only  when  they  are  present  in 
materials  otherwise  acceptable  for  ocean 
dumping  In  such  forms  and  amounts  in 
liquid,  suspended  particulate,  and  solid 
phases  that  the  dumping  of  the  mate¬ 
rials  will  not  cause  significant  undesira¬ 
ble  effects.  Including  the  possibility  of 
danger  associated  with  their  bioaccumu¬ 
lation  In  marine  organisms. 

(c)  The  potential  for  significant  un¬ 
desirable  effects  due  to  the  presence  of 
these  constituents  shall  be  determined  by 
application  of  results  of  bloassays  on 
liquid,  suspended  particulate,  and  solid 
phases  of  wastes  according  to  procedures 
m  v.  t:  p  uiuli;  to  EPA,  a  mi  lot  dicu£ed  ma¬ 
terial.  acceptable  to  EPA  and  the  Corps 
of  Engineers.  Materials  shall  be  deemed 
environmentally  acceptable  for  ocean 
dumping  only  when  the  following  condi¬ 
tions  arc  met: 

Tl>  The  liquid  phase  does  not  contain 
any  of  these  constituents  in  concentra¬ 
tions  which  will  exceed  applicable  marine 
water  quality  criteria,  after  allowance 
for  hJltlal  mixing;  provided  that  mercury 
concentrations  in  the  disposal  site,  after 
allowance  for  Initial  mixing,  may  exceed 
the  average  normal  ambient  concentra¬ 
tions  of  mercury  In  ocean  waters  at  or 
near  the  dumping  site  which  would  be 
present  In  the  absence  of  dumping,  by 
not  more  than  50  percent;  and 

(2)  Bloassay  results  on  the  suspended 
particulate  phase  of  the  waste  do  not  in¬ 
dicate  occurrence  of  significant  mortality 
or  significant  adverse  sublclhal  effects 
Including  bloaccumulatfon  due  to  the 
dumping  of  wastes  containing  the  con¬ 
stituents  listed  In  paragraph  (a>  of  this 
section.  These  bloassays  shall  be  con¬ 
ducted  with  appropriate  sensitive  marine 
organisms  as  defined  In  1 227  27(c)  using 
procedures  for  suspended  particulate 
Phase  blonvays  approved  by  EPA.  or,  for 
dredged  material,  approved  by  EPA  and 
the  Corps  of  Engineer*.  Procedures  ap¬ 
proved  for  bloassays  under  tills  section 
will  require  exposure  of  organisms  for  a 
sufficient  period  of  time  and  under  ap¬ 
propriate  conditions  to  provide  reason¬ 


able  assurance,  based  on  consideration  of 
i be  statistical  significance  of  effects 
the  95  percent  confidence  level,  that, 
when  the  materials  arc  clumped,  no  sig¬ 
nificant  uncicrli.d.lc  effects  will  occur  due 
either  lo  chronic  toxicity  or  to  bioaccu¬ 
mulation  of  the  constituents  listed  in 
paragraph  (a)  of  this  section;  and 

(3)  Bioassay  results  on  the  solid  phase 
of  the  wastes  do  not  indicate  occurrence 
of  significant  mortality  or  significant  ad¬ 
verse  sublethaf effects  due  to  the  dump¬ 
ing  of  wastes  containing  the  constituents 
listed  in  paragraph  (a)  of  this  section. 
These  bio  assays  shall  be  conducted  with 
sensitive  benthic  organism*  using  benthic 
bloassay  procedures  approved  by  EPA.  or, 
for  di edged  material  approved  by  RPA  . 
and  the  Corps  of  Engineers.  Procedures 
approved  for  bioassays  under  this  section 
Will  require  exposure  of  organisms  for  a 
sufficient  period  of  time  to  provide  rea¬ 
sonable  assurance,  based  on  considera¬ 
tions  of  statistical  significance  of  effects 
at  the  95  percent  confidence  level,  that, 
when  the  materials  are  dumped,  no  sig¬ 
nificant  undesirable  effects  will  occur  due 
either  to  chronic  toxicity  or  to  bioaccu¬ 
mulation  of  the  constituents  listed  in 
paragraph  (a)  of  this  section;  and 

(4)  For  persistent  organohalogens  not 
Included  In  the  applicable  marine  water 
quality  criteria,  bloassay  results  on  the 
liquid  phase  of  the  waste  show  that  such 
compounds  arc  not  present  In  concen¬ 
trations  large  enough  to  cause  significant 
undesirable  effects  due  either  to  chronic 
toxicity  or  to  btoaceumuJation  In  marine 
organisms  after  allowance  for  Initial 
mixing. 

(d)  When  the  Administrator.  Heglon- 

al  Administrator  or  District  Engineer,  as 
the  case  may  be,  has  reasonable  cause  to 
believe  that  a  piwpOotti  ios 

ocean  dumping  contains  compound* 
Identified  as  carcinogens,  mutagens,  or 
teratogens  for  which  criteria  have  not 
been  included  In  the  applicable  marine 
water  quality  criteria,  he  may  require 
special  studies  to  be  done  prior  to  Issu¬ 
ance  of  a  permit  to  determine  the  Im¬ 
pact  of  disposal  on  human  health  and/or 
marine  ecosystems.  Buch  studies  must 
provide  Information  comparable  to  that 
required  under  paragraph  <c)  (3)  of  thl* 
section. 

(e)  The  criteria  stated  In  paragraph* 
<c>  (2)  and  (3)  of  tills  section  will  be¬ 
come  mandsitory  as  soon  as  announce¬ 
ment  of  the  availability  of  acceptable 
procedures  Is  made  In  the  Fonut  Rsc- 
rsTc*.  At  that  time  the  interim  criteria 
contained  In  paragraph  (e>  of  this  sec¬ 
tion  shall  no  longer  be  applicable.  A* 
interim  measure*  the  criteria  of  para¬ 
graphs  <c>  <2>  and  (3)  of  this  section 
may  be  applied  on  a  c»sc-by-c*se  basis 
where  interim  guidance  on  acceptable 
bloassay  procedures  Is  provided  by  the 
Regional  Administrator  or,  In  the  care  of 
dredged  material,  by  the  District  Engi¬ 
neer;  or,  in  the  absence  of  such  guidance, 
permits  may  be  issued  for  the  dumping  fit 
any  material  only  when  (he  following 
conditions  are  met,  except  under  an 
emergency  permit: 

(1)  Mercury  and  Its  compounds  are 
present  in  any  solid  phase  of  a  material 
In  concentration*  less  than  0.75  mg /kg. 
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RULES  AND  REGULATIONS 


Limits  rslublishrd  for  »p«‘ific  %  227.9  IjniitnlimM  «»i  qiunlili.*  i»f 

Substances  which  may  damage  the 
ocean  environment  due  to  the  quantities 
In  which  they  are  dumped,  or  which  may 
seriously  reduce  amenities,  may  be 
dumped  only  when  the  qunnlith  *  to  be 
dumped  at  a  single  time  and  place  are 
controlled  to  prevent  long-term  damage 
to  the  environment  or  to  amenities. 

§  227.10  llazurd*  to  fuliins,  navigation, 
thoivlinet  or  l»eachrs. 

<a>  Wastes  which  may  present  a  seri¬ 
ous  obstacle  to  Ashing  or  navigation  may 
be  dumped  only  at  disposal  sites  and  un¬ 
der  conditions  which  will  ensure  r.o  un¬ 
acceptable  interference  with  fishing  or 
navigation.  « 

<b>  Wastes  which  may  present  a  haz¬ 
ard  to  shorelines  or  beaches  may  be 
dumped  only  at  sites  and  under  condi¬ 
tions  which  will  insure  no  unacceptable 
danger  to  shorelines  or  beaches. 

§  227.1 1  Containerized  vrastrv 

(a>  Wastes  containerized  solely  for 
transport  to  the  dumping  site  and  ex¬ 
pected  to  rupture  or  leak  on  impact  or 
shortly  thereafter  must  meet  the  appro¬ 
priate  requirements  of  (3  227.6.  227.7. 
227.8,227.9  and  227.10. 

Cb)  Other  containerized  wastes  will  be 
approved  for  dumping  only- under  the 
following  conditions: 

'  (1)  The  materials  to  be  disposed  of  de¬ 
cay.  decompose  or  radiodecay  to  environ¬ 
mentally  Innocuous  materials  within  the 
life  expectancy  of  the  containers  and/or 
their  inert  matrix:  and 

(2)  Materials  to  be  dumped  are  present 
in  such  quantities  and  are  of  such  nature 
that  only  short-term  localized  adverse 
effects  will  occur  should  the  containers 
rupture  at  any  time;  and 

(3)  Containers  are  dumped  at  depth* 

and  locations  where  they  will  cause  no 
threat  to  navigation,  Ashing,  shorelines, 
or  beaches.  •  ^  ' 

§  227.12  Insoluble  waMn. 

(a)  Solid  wastes  consisting  of  inert 
natural  minerals  or  materials  compatible 
with  the  ocean  environment  may  be  gen¬ 
erally  approved  for  ocean  dumping  pro¬ 
vided  they  are  insoluble  above  the  ap¬ 
plicable  trace  or  limiting  permissible 
concentrations  and  are  rapidly  and  com¬ 
pletely  settleable.  and  they  are  of  a  par¬ 
ticle  size  and  density  that  they  would 
be  deposited  or  rapidly  dispersed  without 
damage  to  benthic,  demersal,  or  pelagic 
biota. 

<b>  Persistent  inert  synthetic  or  nat¬ 
ural  materials  which  may  float  or  re¬ 
main  In  suspension  in  the  ocean  as  pro¬ 
hibited  In  paragraph  (d)  of  I  227.5  may 
No  wastes  will  be  deemed  acceptable  be  dumped  in  the  ocean  only  when  they 


or  less  than  50  percent  greater  than  the  §  227.7 
average  total  mercury  content  of  natural  wastes  or  wasie  constituents, 
sediments  of  similar  lithologic  clmrac-  Materials  containing  the  following 
teristics  as  those  at  the  disposal  site;  and  constituents  must  meet  the  additional 
(2)  Cadmium  and  Its  compounds  are  limitations  specified  in  this  section  to  be 
present  in  any  solid  phase  of  a  material  deemed  acceptable  for  ocean  dumping 
In  concentrations  less  than  0.6  mg/kg,  (a)  Liquid  waste  constituents  Jmmis- 
or  less  than  50  percent  greater  than  the  cible  with  or  slightly  soluble  in  seawater, 
average  total  cadmium  content  of  nat-  such  as  benzene,  xylene,  carbon  disulfide 
ural  sediments  of  similar  lithologic  char-  and  toluene,  may  be  dumped  only  when 
acteristics  as  those  at  the  disposal  site:  they  are  present  in  the  waste  in  concen¬ 
trations  below  their  solubility  limits  in 
seawater.  This  provision  does  not  apply 
lo  materials  which  may  Interact  with 
ocean  water  to  form  insoluble  materials; 

<b>  Radioactive  materials,  other  than 
those  prohibited  by  S  227.5,  must  be  con¬ 
tained  in  accordance  with  the  provision* 
of  3  227.11  to  prevent  their  direct  disper- 


and 

(3)  The  total  concentration  of  organo- 
halogen  constituents  in  the  waste  as 
transported  for  dumping  is  less  than  a 
concentration  of  such  constituents 
known  to  be  toxic  to  nyaiine  organisms. 

In  calculating  the  concentration  of  or- 
ganohalogens,  the  applicant  shall  con-  — 

sider  that  these  constituents  arc  all  bi-  sion  or  dilution  in  ocean  waters; 
ologlcally  available.  The  determination  <c)  Wastes  containing  living  orga- 
of  the  toxicity  value  will  be  based  on  ex-  nlsms  may  not  be  dumped  if  the  orga- 
isting  scientific  data  or  developed  by  the  nisms  present  would  endanger  human 
use  of  bioassays  conducted  in  accordance  health  or  that  of  domestic  animals,  fish, 
with  approved  EPA  procedures;  and  shellfish  and  wildlife  by: 

(4)  The  total  amounts  of  oils  and  Extending  the  range  of  biological 

creases  as  Identified  in  paragraph  (a)  (4)  Pests-  viruses,  pathogenic  microrgaulsms 
ot  thU  section  do  not  Pp„du«  a  visible  «  other  agents  capable  of  Inf  estate- 
surface  sheen  in  an  undisturbed  water  or  extensively  and  permanently 

sample  when  added  at  a  ratio  of  one  part  altering  the  normal  populations  of  orga- 
waste  material  to  100  parts  of  water.  t^sruv,  _  .... 

Af  <2)  Degrading  uninfected  areas:  or 

,hL"  Sion^not £S£u-  r0t 

present  In  the  materliJ  oniy  m  cheoitc^  a^e'eSlit^/Sfange  m'oSdUy 

and  non-bioaccumulative  in  the  marine  or  tM  the  formation  of  toxic 

environment  upon  dUposol  and  thereof-  “£*Fg“ ‘S2P5Sa“ 

Al!otrar.ce  may  be  made  m  the  permit 
“  m^SorrnXgMd^mafter:  ««o»J  ««  the  cap^Hlty  ,°£  ocean 

S^erd-'r^^o^SS'.^rth1; 

human  health  or  that  c.1  domestic  am-  rent  dur- 

«.u  chniin«h  nr  vitri  life  latlonx,  by  no  more  than  jo  per  cenv  our 

mals.  fish,  ^eUfish.or  lng  all  dumping  operations  at  a  site  to 

<g)  The  prohibitions  and  neutralize  acid  or  alkaline  wastes, 

or  this  secvlon  do  not  »PPlr  to  Uie  con-  (e)  WastC8  containing  biodegradable 
stltuents  L"  constituents,  or  constituents  w..lch  con- 

this  section  for  the sume  oxygen  In  any  fashion,  may  be 
permits  if  ^  In  dumped  in  the  ocean  only  under  condi- 

rcndcrcd  harmless  by  tlons  in  which  the  dissolved  oxygen  after 

° la idfh?  marine  allowance  for  Initial  mixing,  ns  defined  in 
vided  they  notmokli J&Sn  nn?en  1  227.29.  will  not  be  depressed  by  more 
organisms  unpalsdabla  and  will  noten-  than  25  per  ccnt  below  the  normally  an- 
danger  human  hqalth  or  that  of  domestic  tlclpfttert  ambient  conditions  in  the  dis- 
anlma „  ,,  poaal  area  at  the  time  of  dumping 
fh>  The  prohibitions  and  limitations  .... 

of  this  section  do  not  apply  to  the  con-  §  227.B  Limitation*  on  tl»c  di'f****'  r«»c* 
stitnents  identified  in  paragraph  (a)  of  of  hwlc  -•*!«• 

this  section  for  the  granting  of  permit*  „„  - - ..—I-  .  - .  - 

for  the  transport  of  these  substances  for  for  ocean  dumping  unless  such  wastes  have  been  processed  In  such  a  fashion 
the  purpose  of  Incineration  at  sea  if  the  can  be  dumped  so  ns  not  to  exceed  the  that  they  will  sink  to  the  bottom  and 
applicant  can  demonstrate  that  the  stack  limiting  permissible  concentration  as  Ue-  remain  in  plaee. 
emissions  consist  of  nubstancfts  which  are  nnc<j  jn  j  227.27;  provided  that  this  hr-j^ 

rapidly  rendered  harm  lea’  by  physical,  f  227.8  docs  not  apply  to  those  wastes  for  *  “ 

chemical  or  biological  processes  tn  the  which  specific  criteria  are  established  in  fa)  Dredged  materials  are  bottom  sed- 
sca.  Incinerator  operations  shall  comply  1  227.1 1  or  227.12.  Total  quantities  of  Iments  or  materials  that  have  been 
with  requirements  which  will  be  estab-  wastes  dumped  at  a  site  may  be  limited  dredged  or  excavated  from  the  navigable 
Ihhed  on  a  ease-by-case  basts.  os  described  In  I  27*  a  w»lw*  of  the  United  States,  and  their 
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disposal  into  ocean  waters  Is  regulated 
by  the  UB.  Army  Corps  of  Engineers 
mint  the  criteria  of  applicable  sections 
of  Parts  227  and  228.  Dredged  material 
consists  primarily  of  natural  sediments 
or  materials  which  may  be  contaminated 
by  municipal  or  industrial  wastes  or  by 
runoff  from  terrestrial  sources  such  as 
agricultural  lands. 

tb)  Dredged  material  which  meets  the 
criteria  set  forth  in  the  following  para¬ 
graphs  (1),  (2).  or  (3)  Is  environmen¬ 
tally  acceptable  for  ocean  dumping  with¬ 
out  further  testing  under  this  section: 

(I)  Dred"cd  material  Is  composed 
predominately  of  sand,  gravel,  rock,  or 
any  other  naturally  occurring  bottom 
material  with  particle  sires  larger  than 
silt,  and  the  material  is  found  in  areas 
of  high  current  or  wave  energy  such  as 
streams  with  large  bed  loads  or  coastal 
areas  with  shifting  bars  and  channels;  or. 

<2)  Dredged  material  Is  for  beach 
nourishment  or  restoration  and  is  com¬ 
posed  predominantly  of  sand,  gravel  or 
shell  with  particle  sires  compatible  with 
material  on  the  receiving  beaches;  or 

(3)  When:  (1)  The  material  proposed 
for  dumping  Is  substantially  the  same  as 
the  substrate  at  the  proposed  disposal 
site;  and 

(II)  The  site  from  which  the  material 
proposed  for  dumping  Is  to  be  taken  is 
far  removed  from  known  existing  and 
historical  sources  of  pollution  so  as  to 
provide  reasonable  assurance  that  such 
material  has  not  been  contaminated  by 
such  pollution. 

(c)  When  dredged  material  proposed 
for  ocean  dumping  does  not  meet  the 
criteria  or  paragraph  (b)  of  this  section, 
further  testing  of  the  liquid,  suspended 
particulate,  and  solid  phases,  as  defined 
In  f  227.32.  is  required.  Based  on  the  re¬ 
sults  of  such  testing,  dredged  material 
can  be  considered  to  be  environmentally 
acceptable  for  ocean  dumping  only  under 
the  following  conditions: 

(1)  The  material  Is  In  compliance  with 
the  requirements  of  I  227.8:  and 

(2)  (I)  All  major  constituents  of  the 
liquid  phase  are  in  compliance  with  the 
applicable  marine  water  quality  criteria 
after  allowance  for  initial  mixing;  or 

(ID  When  the  liquid  phase  contains 
major  constituents  not  included  in  the 
applicable  marine  water  quality  criteria, 
or  there  Is  reason  to  suspect  synergistic 
effects  of  certain  contaminants,  bloas- 
says  on  the  liquid  phase  of  the  dredged 
material  show  that  it  can  be  discharged 
so  as  not  to  exceed  the  limiting  permis¬ 
sible  concentration  as  defined  in  para¬ 
graph  fa)  of  I  227.27;  and 

(3)  Bloa  stays  on  the  suspended  par¬ 
ticulate  and  solid  phases  show  that  it  can 
be  discharged  so  as  not  to  exceed  the 
limiting  permissible  concentration  as  de¬ 
fined  In  paragraph  (b>  of  |  227.27. 

fd>  For  the  purposes  of  paragraph  fc) 
<2>.  major  constituents  to  be  analyzed 
In  the  liquid  phase  are  those  darned 
critical  by  the  District  EllfllMar,  after 
evaluating  and  considering  any  com¬ 
ments  received  from  the  Regional  Ad¬ 
ministrator.  and  considering  known 
sources  of  discharges  In  the  area 
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RULES  AND  REGULATIONS 

Subport  C — Need  for  Ocean  Dumping 
S  227.14  Criteria  for  evaluating  the  need 
for  ocean  dumping  and  ahemalivea 
to  Mean  dumping.  , 

This  Subpart  C  states  the  basis  on 
which  an  evaluation  will  be  made  of  the 
need  for  ocean  dumping,  and  alterna¬ 
tives  to  ocean  dumping.  The  nature  of 
these  factors  docs  not  permit  the  pro¬ 
mulgation  of  specific  quantitative  cri¬ 
teria  of  ereh  permit  application.  These 
factors  w  ill  therefore  be  evaluated  if  ap¬ 
plicable  for  each  proposed  dumping  on 
an  Individual  basis  using  the  guidelines 
specified  in  this  Subpart  C. 

5  227.1S  Factor*  considered. 

The  need  for  dumping  will  be  deter¬ 
mined  by  evaluation  of  the  following 
factors: 

fa)  Degree  of  treatment  useful  and 
feasible  for  the  waste  to  be  dumped,  and 
whether  or  not  the  waste  material  has 
been  or  will  be  treated  to  this  degree 
before  dumping: 

ib)  Raw  materials  and  manufactur¬ 
ing  or  other  processes  resulting  In  the 
waste,  and  whether  or  not  these  mate¬ 
rials  or  processes  are  essential  to  the 
prevision  of  the  applicant’s  goods  or 
services,  or  If  other  less  polluting  mate¬ 
rials  or  processes  could  be  used: 

(c)  The  relative  environmental  risks, 
impact  and  cost  for  ocean  dumping  as 
opposed  to  other  feasible  alternatives 
including  but  not  limited  to: 

H)  Landfill; 

(2)  Well  injection; 

13)  Incineration; 

<4)  Spread  of  material  over  open 

ground: 

(5)  Recycling  of  material  for  reuse; 

(6)  Additional  biological,  chemical,  or 
physical  treatment  of  Intermediate  or 
final  waste  streams; 

(7)  Storage. 

<d)  Irreversible  or  Irretrievable  conse¬ 
quences  of  the  use  of  alternatives  to 
ocean  dumping. 

8  227.16  Rads  for  determination  of 
need  for  ocean  dumping. 

(a)  A  need  for  ocean  dumping  will  be 
considered  to  have  been  demonstrated 
when  a  thorough  evaluation  of  the  fac¬ 
tors  listed  in  I  227.15  has  been  made, 
and  the  Administrator.  Regional  Admin¬ 
istrator  or  District  Engineer.  as  the  case 
may  be.  has  determined  that  the  follow¬ 
ing  conditions  exist  where  applicable; 

(1)  There  are  no  practicable  Improve¬ 
ments  which  can  be  made  in  process 
technology  or  in  overall  waste  treatment 
to  reduce  the  adverse  Impacts  of  the 
waste  on  the  total  environment;  v 

(2)  There  arc  no  practicable  alterna¬ 
tive  locations  and  methods  of  disposal 
or  recycling  available,  including  without 
limitation,  storage  until  treatment  fa¬ 
cilities  are  completed,  which  have  less 
adverse  environmental  Impact  or  po¬ 
tential  risk  to  other  parts  of  the  environ¬ 
ment  than  ocean  dumping. 

•b»  For  purposes  of  paragraph  (a)  of 
this  section,  waste  treatment  or  Im- 
pro-.ements  In  processes  and  alternative 
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methods  of  dir.pof.al  ore  practicable  when 
they  are  available  at  icasonable  incre¬ 
mental  cost  and  energy  expenditures, 
wbich  need  not  be  compel iUve  with  the 
costs  of  ocean  dumping,  taking  into  ac¬ 
count  Uie  environmental  benefits  derived 
from  such  activity,  including  the  rela¬ 
tive  adverse  environmental  impacts  as¬ 
sociated  with  the  use  of  alternatives  to 
ocean  dumping.  -• 

(c)  The  duration  of  permits  Issued  un¬ 
der  Subchaptcr  H  and  other  terms  and 
conditions  Imposed  In  those  penult*  shall 
be  determined  after  taking  into  account 
the  factors  set  forth  in  this  section.  Not¬ 
withstanding  compliance  with  Bubpsrt* 
JR,  D,  and  E  of  tills  Part  227  permittees 
may.  on  the  basis  of  the  need  for  and 
alternatives  to  ocean  dumping,  be  re¬ 
quired  to  terminate  all  ocean  dumping 
by  a  specified  date,  to  phase  out  all  ocean 
dumping  over  a  specified  period  or  peri¬ 
ods.  to  continue  research  and  develop¬ 
ment  of  alternative  methods  of  disposal 
and  make  periodic  reports  of  such  re¬ 
search  and  development  in  order  to  pro¬ 
vide  additional  Information  for  periodic 
review  of  the  need  for  and  Alternatives  . 
to  ocean  dumping,  or  to  take  such  other 
action  as  the  Administrator,  the  Re¬ 
gional  Administrator,  or  District  Engi¬ 
neer,  as  the  case  may  he.  determines  to 
be  necessary  or  appropriate.  _ 

Subpart  D — Impact  of  tho  Proposed  Dump¬ 
ing  on  Esthetic,  Recreational  and  Eco¬ 
nomic  Values 

§227.17  Ba*la  for  drlrrminalKMi. 

(a)  The  Impact  of  dumping  on  es¬ 
thetic.  recreational  and  economic  values 
will  be  evaluated  on  an  Individual  basis 
using  the  following  considerations: 

(1)  potential  for  affecting  recreational 
use  and  values  of  ocean  waters,  inshore 
waters,  beaches,  or  shorelines; 

(2)  potential  for  affecting  the  recrea¬ 
tional  and  commercial  values  of  living 
marine  resource*. 

<b)  For  all  proposed  dumping,  full 
consideration  will  be  given  to  such  non- 
quantifiable  aspects  of  esthetic,  recrea¬ 
tional  and  economic  Impact  as: 

(J)  responsible  public  concern  for  the 
consequences  of  the  proposed  dumping: 

(2)  consequences  of  not  authorizing 
the  dumping  Including  without  limita¬ 
tion.  the  impact  on  esthetic,  recreational 
and  economic  values  with  respect  to  the 
municipalities  and  Industries  involved. 

§  227.18  F«elor»  romidcrcd. 

The  assessment  of  the  potential  for 
Impacts  on  esthetic,  recreational  and 
economic  values  will  be  based  on  an  eval¬ 
uation  of  the  appropriate  characteristics 
of  the  material  t a  be  dumped,  allowing 
for  conservative  rates  of  dilution,  dis¬ 
persion.  and  biochemical  degradation 
during  movement  of  the  materials  from 
a  disposal  site  to  an  area  of  significant 
recreational  or  commercial  value.  The 
following  specific  factors  will  be  consid¬ 
ered  In  making  such  an  assessment: 

<a)  Nature  and  extent  of  present  and 
potential  recreational  and  commercial 
use  of  areas  which  might  be  affected  by 
the  proposed  dumping; 
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<b)  E.\lr.tw*s  w.  tor  auaul> .  n'.id  nature 
amt  extent  ot  disposal  MtlvIUc*.  In  the 
areas  which  might  l»  atrccted  hy  tho 
proposed  dumping:  . 

(c>  Applicable  water  quality  stand- 
ards; 

(d>  Visible  characteristics  of  the  ma¬ 
terials  log..  color,  suspended  particu¬ 
lates)  which  result  In  an  unacceptable 
esthetic  nuisance  In  recreational  areas; 

<e>  Presence  in  the  material  of  patho¬ 
genic  organisms  which  may  cause  a 
public  health  hazard  either  directly  or 
through  contamination  of  fisheries  or 
shellflsheiies; 

(f)  Presence  in  the  material  of  toxic 
chemical  constituent  icieosed  in  vol¬ 
umes  which  may  affect  humans  directly; 

(g)  Presence  In  the  material  o I  chem¬ 
ical  constituents  which  may  be  bloaccu- 
mulated  or  porslstcnt  and  may  have  an 
adverse  effect  on  humans  directly  or 
tli rough  food  chain  Interactions; 

(h)  Presence  In  the  material  of  any 
constituents  which  might  significantly 
affect  living  marine  resources  of  recrea¬ 
tional  or  commercial  value. 

§227.19  A«<rtjmrnl  ol  impact. 

An  overall  assessment  of  the  proposed 
dumping  and  possible  alternative  meth¬ 
ods  of  disposal  or  recycling  tvill  be  made 
based  on  the  effect  on  esthetic,  recrea¬ 
tional  and  economic  values  based  on  the 
factors  set  forth  In  this  Subpart  D.  In¬ 
cluding  where  applicable,  enhancement 
of  these  vAlues,  and  the  results  of  the 
assessment  will  be  expressed,  where  pos¬ 
sible.  on  a  quantitative  basis,  such  as 
percentage  of  a  resource  lost,  reduction 
in  user  days  of  recreational  areas,  or 
dollars  lo* in  commercial  fishery  profits 
or  the  profitability  of  other  commercial 
enterprises. 

Subpart  E — Impact  of  the  Proposed 
Dumping  on  Other  Uses  of  the  Ocean 
§  227.20  for  tlHrrmlnallon. 

(a>  Bused  on  current  state-of-the-art. 
consideration  must  be  given  to  any  pos¬ 
sible  long-range  effects  of  even  the  most 
innocuous  substances  when  dumped  Ih 
the  ocean  on  a  continuing  basis.  Such  a 
consideration  Is  made  in  evaluating  the 
relationship  of  each  proposed  disposal 
activity  In  relationship  to  its  potential 
for  long-range  Impact  on  other  uses  of 
the  ocean. 

<b>  An  evaluation  will  be  made  on  an 
individual  basis  for  each  proposed  dump¬ 
ing  of  material  of  the  potential  for  effects 
on  uses  of  the  ocean  for  purposes  other 
than  material  disposal.  The  factors  to  be 
considered  In  this  evaluation  include 
those  stated  In  8ubpart  D.  but  the  eval¬ 
uation  of  this  Subpart  E  will  be  based 
on  the  Impact  of  the  proposed  dumping 
on  specific  uses  of  the  ocean  rather  than 
on  oventll  esthetic,  recreational  and  eco¬ 
nomic  values. 


§  227.21  considered. 

An  appraisal  will  be  made  of  the  nature 
and  extent  of  existing  and  potential  uses 
of  tho  disposal  site  Itself  and  of  any  areas 
which  might  reasonably  be  expected  to 
bo  affected  by  the  proposed  dumping,  and 
a  quantitative  and  qualitative  evaluation 
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made,  where  feasible,  ol  the  impact  of 
the  piupoicd  dumping  on  each  use.  The 
uses  considered  shall  include,  but  pot  be 
limited  to: 

(a)  Commercial  fishing  in  open  ocean 

areas; 

(b>  Commercial  fishing  In  coastal 
areas; 

(c)  Commercial  fishing  in  estuarine 
areas; 

<d»  Recreational  fishing  In  open  ocean 
areas; 

(e>  Recreational  fishing  In  coastal 
areas; 

(f)  Recreational  fishing  in  estuarine 
areas; 

(g>  Recreational  use  of  shorelines  and 
beaches: 

(h)  Commercial  navigation; 

(l)  Recreational  navigation; 

()>  Actual  or  anticipated  exploitation 
of  living  marine  resources: 

(It)  Actual  or  anticipated  exploitation 
of  non-living  resources,  including  with¬ 
out  limitation,  sand  and  gravel  places 
and  other  mineral  deposits,  oil  and  gas 
exploration  and  development  and  off¬ 
shore  marine  terminal  or  other  structure 
development;  and 

(!)  Scientific  research  and  study. 

§  227.22  A**e»*nicni  of  impact. 

The  assessment  of  impact  on  other 
uses  of  the  ocean  will  consider  both  tem¬ 
porary  and  long-range  effect*  within  the 
state  of  the  art,  but  particular  emphasis 
w  ill  be  placed  on  any  irreversible  or  Irre¬ 
trievable  commitment  ot  resources  that 
would  result  from  the  proposed  dumping. 

Subpart  F — Special  Requirements  for  In* 

terlm  Permits  Under  Section  102  of  the 
Act 

§  227.23  Cciieml  requirement. 

Each  Interim  permit  Issued  under  sec¬ 
tion  102  of  the  Act  will  include  a  re¬ 
quirement  for  the  development  and 
implementation,  os  soon  as  practicable, 
of  a  plan  which  requires,  at  the  discre¬ 
tion  of  the  Administrator  or  Regional 
Administrator,  as  the  case  may  be. 
either: 

(a)  Elimination  of  ocean  disposal  of 
the  waste,  or 

<b>  Bringing  the  waste  Into  compliance 
with  all  the  criteria  for  acceptable  ocean 
disposal. 

§  227.24  Content*  of  environmental  a*. 

MMMtfnt. 

A  plan  developed  pursuant  to  this  Sub¬ 
part  P  must  Include  an  environmental 
assessment  of  the  proposed  artton,  In¬ 
cluding  without  limitation: 

(a)  Description  of  the  proposed 

action; 

(b>  A  thorough  review  of  the  actual 
need  for  dumping; 

(c>  Environmental  Impact  of  the  pro¬ 
posed  action; 

<d>  Adverse  Impacts  which  cannot  be 
avoided  should  the  proposal  be  imple¬ 
mented: 

<e>  Alternatives  to  the  proposed 
action; 

<f>  Relationship  between  abort- terra 
uses  of  man's  environment  and  the  main¬ 


tenance  and  enhancement  of  long-term 
productivity ; 

<8>  Irreversible  and  irretrievable  com¬ 
mitment*  of  resources  which  would  be 
Involved  in  the  proposed  ration  should 
ft  he  implemented;  and 

(h)  A  discussion  of  problems  and  ob¬ 
jections  raised  by  other  Federal.  State 
and  local  agencies  and  by  Interested  per-* 
sons  in  the  review  process 
§  227.23  Contents  of  plan*. 

In  addition  to  the  environmental  as¬ 
sessment  required  by  f  227.24,  a  plan 
developed  pursuant  to  this  Subpart  F 
must  include  a  schedule  for  eliminating 
ocean  dumping  or  bringing  the  wastes 
Into  compliance  with  the  environmental  . 
Impact  ctiteria  of  Subp&rt  B.  Including 
without  limitation,  the  following: 

(a)  If  the  waste  Is  treated  to  the  de¬ 
gree  necessary  to  bring  it  into  compli¬ 
ance  with  the  ocean  dumping  criteria, 
the  applicant  should  provide  a  descrip¬ 
tion  of  the  treatment  and  a  scheduled 
program  Jar  treatment  and  a  subsequent 
analysis  of  treated  material  to  prove  the 
effectiveness  of  the  process. 

(b)  If  treatment  cannot  be  effected 
by  post-process  techniques  the  applicant 
should,  determining  the  offending  con¬ 
stituents.  examine  his  raw  materials  and 
his  total  process  to  determine  the  origin 
of  the  pollutant.  If  the  offending  con¬ 
stituents  are  found  lu  the  raw  material 
the  applicant  should  consider  a  new  sup¬ 
plier  and  provide  an  analysis  of  the  new 
material  to  prove  compliance.  Raw  ma¬ 
terials  are  to  include  all  water  used  in 
the  process.  Water  from  municipal 
sources  complying  with  drinking  water 
standards  is  acceptable.  Water  from 
other  sources  such  as  private  wells 
should  be  analysed  for  contaminants. 
Water  that  has  been  used  in  the  process 
should  be  considered  for  treatment  and 
recycling  as  an  additional  source  of 
process  water. 

<c>  If  offending  constituents  are  a  re¬ 
sult  of  the  process,  the  applicant  should 
Investigate  and  describe  the  source  of  the 
constituents.  A  report  of  this  Informa¬ 
tion  will  be  submitted  to  EPA  and  the  ap¬ 
plicant  will  then  submit  a  proposal  de¬ 
scribing  possible  alternatives  to  the 
existing  process  or  processes  and  level  of 
cost  and  effectiveness. 

(d>  If  an  acceptable  alternative  to 
ocean  dumping  or  additional  control 
technology  is  required,  a  schedule  and 
documentation  for  Implementation  of 
the  alternative  or  approved  control  proc¬ 
ess  shall  be  submitted  and  shall  include, 
without  limitation: 

(l)  Engineering  plan; 

(2>  Financing  approval: 

(3)  Starting  date  tor  change: 

<4>  Completion  date; 

(5)  Operation  starting  date. 

(e)  If  an  acceptable  alternative  does 
not  exist  ot  the  time  the  application  Is 
submitted,  the  applicant  will  submit  an 
acceptable  In-house  research  program  or 
employ  a  competent  research  institution 
to  study  the  problem.  The  program  of 
research  must  be  approved  by  the  Ad¬ 
ministrator  or  Regional  Administrator, 
as  the  case  may  be.  before  the  Initiation 
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of  the  research.  The  schedule  and  docu¬ 
mentation  for  Implementation  of  a  re¬ 
search  program  will  include,  without 
limitation:  ( 

(1)  Approaches: 

(2)  Experimental  design; 

<3)  Starting  date; 

<4)  Reporting  intervals; 

<5)  Proposed  completion  date: 

(G)  Date  for  submission  of  final  re¬ 
port. 

§  227.26  Implementation  of  plans. 

Implementation  of  each  phase  of-  a 
plan  shall  be  initiated  as  soon  as.lt  Is 
approved  by  the  Administrator  or  Re¬ 
gional  Administrator,  as  tlic  case  may  be. 

Subpart  G — Definitions 
8  227.27  Limiting  permissible  conceit- 

•  (ration  (LPC). 

(a)  The  limiting  permissible  concen¬ 
tration  ol  the  liquid  phase  ol  a  material 
is: 

(1)  That  concentration  of  a  constitu¬ 
ent  which,  after  allowance  for  Initial 
mixing  as  provided  in  8  227.29.  does  not 
exceed  applicable  marine  water  quality 
criteria;  or.  when  there  are  no  applicable 
marine  water  quality  criteria, 

(2)  That  concentration  of' waste  or 
dredged  material  In  the  receiving  water 
which,  alter  allowance  for  initial  mixing, 
as  specified  in  S  227.29.  will  not  exceed  a 
toxicity  threshold  defined  as  0.01  of  a 
concentration  shown  to  be  acutely  toxic 
to  appropriate  sensitive  marine  orga¬ 
nisms  In  a  bloossay  carried  out  In  ac¬ 
cordance  with  approved  EPA  proced¬ 
ures. 

(3)  When  there  Is  reasonable  scien¬ 
tific  evidence  on  a  specific  waste  mate¬ 
rial  to  Justify  the  \ise  of  an  application 
factor  other  than  0.01  as  specified  In 
paragraph  (a)(2)  of  tills  section,  such 
alternative  application  factor  shall  be 
used  in  calculating  the  LPC. 

(b)  The  limiting  permissible  Concen¬ 
tration  of  the  suspended  particulate  and 
solid  phases  of  a  material  means  that 
concentration  which  will  not  cause  un¬ 
reasonable  acute  or  chronic  toxicity  or 
other  sublothal  adverse  effects  based  on 
bloassay  results  using  appropriate  sen¬ 
sitive  marine  organisms  In  the  case  of 
the  suspended  particulate  phase,  or  ap¬ 
propriate  sensitive  bentldc  marine  orga¬ 
nisms  In  the  case  of  the  solid  phase;  or 
which  will  not  cause  accumulation  of 
toxic  materials  in  the  human  food  chain. 
These  bJonssays  arc  to  be  conducted  In 
accordance  with  procedures  approved  by 
EPA.  or.  In  the  case  of  dredged  material, 
approved  by  EPA  and  the  Corps  of  En¬ 
gineers.* 

(c)  "Appropriate  sensitive  marine  or¬ 
ganisms  "  means  at  least  one  species 

1  An  Implementation  manual  N  being  de¬ 
veloped  Jointly  by  EPA  and  the  Corps  of  En¬ 
gineer*.  and  announcement  of  the  availa¬ 
bility  of  the  manual  will  bo  published  In  the 
Ptotui  Rntim.  Until  this  manual  I*  avail¬ 
able;  Interim  guidance  on  the  appropriate 
procedures  can  be  obtained  from  the  Marine 
Protection  ttranch,  WH-548,  Environmental 
Protection  Agency.  401  M  Street  BW.  Wash¬ 
ington.  1X3  no4AO,  or  the  Corps  of  Engineers, 
oa  the  case  may  be. 


each  representative  of  phytoplankton  or 
zooplankton,  crustacean  or  moffusk.  and 
fish  species  chosen  from  among  the  most 
sensitive  species  documented  in  the  sci¬ 
entific  literature  or  accepted  by  EPA  as 
being  reliable  test  organisms  to  deter¬ 
mine  the  anticipated  Impact  of  the 
wastes  on  the  ecosystem  at  the  disposal 
site.  Bioassays,  except  on  phytoplankton 
or  zooplankton,  shall  be  run  for  a  mini¬ 
mum  of  96  hours  under  temperature,  sa¬ 
linity,  and  dissolved  oxygen  conditions 
representing  the  extremes  of  environ¬ 
mental  stress  at  the  disposal  site.  Bio- 
assays  on  phytoplankton  or  zooplankton 
may  be  run  for  shorter  periods  of  time 
as  appropriate  for  the  organisms  tested 
at  the  discretion  of  EPA,  or  EPA  and  the 
Corps  of  Engineers,  as  the  case  may  be. 

<d)  "Appropriate  sensitive  benthic 
marine  organisms"  means  at  least  one 
species  each  representing  filter-feeding, 
deposit-feeding,  and  burrowing  species 
chosen  from  among  the  most  sensitive 
species  accepted  by  EPA  as  being  reli¬ 
able  test  organisms  to  determine  the  an¬ 
ticipated  impact  on  the  site;  provided, 
however,  that  until  sufficient  species  arc 
adequately  tested  and  documented.  In¬ 
terim  guidance  on  appropriate  orga¬ 
nisms  available  for  use  will  be  provided 
by  the  Administrator.  Regional  Admin¬ 
istrator.  or  the  District  Engineer,  as  the 
case  may  be. 

§  227.2 8  Release  zone. 

The  release  zone  Is  the  area  swept  out 
by  the  locus  of  points  constantly  100  me¬ 
ters  from  the  perimeter  of  the  convey¬ 
ance  engaged  In  dumping  activities,  be¬ 
ginning  at  the  first  moment  In  which 
dumping  Is  scheduled  to  occur  and  end¬ 
ing  at  the  last  moment  In  which  dump¬ 
ing  Is  scheduled  to  occur.  No  release  zone 
shall  exceed  the  total  surface  area  of 
the  dumpslte. 

§  227.29  Initial  mixing. 

<a'  Initial  mixing  Is  defined  to  be 
that  dispersion  or  diffusion  of  liquid, 
suspended  particulate,  and  solid  phases 
of  a  waste  which  occurs  within  four 
hours  after  dumping.  The  limiting  per¬ 
missible  concentration  shall  not  be  ex¬ 
ceeded  beyond  the  boundaries  of  the  dis¬ 
posal  site  during  Initial  mixing,  and  shall 
not  be  exceeded  at  any  point  In  the 
marine  environment  after  initial  mix¬ 
ing.  The  maximum  concentration  of  the 
liquid,  suspended  particulate,  and  solid 
phases  of  a  dumped  material  after  Ini¬ 
tial  mixing  shall  be  estimated  by  one 
of  these  methods.  In  order  of  preference: 

(1)  When  field  data  on  the  proposed 
dumping  ore  adequate  to  predict  initial 
dispersion  and  diffusion  of  the  waste, 
these  shall  be  used.  If  necessary,  in  con¬ 
junction  with  an  appropriate  mathe¬ 
matical  model  acceptable  to  EPA  or  the 
District  Engineer,  ns  appropriate. 

<2>  When  field  data  on  the  dispersion 
and  diffusion  of  a  waste  of  character¬ 
istics  similar  to  that  proposed  for  dis¬ 
charge  are  available,  these  shall  be  used 
in  conjunction  with  an  appropriate 
mathematical  model  acceptable  to  EPA 
or  the  District  Engineer,  as  appropriate. 

<3>  When  no  field  data  are  available, 
theoretical  oceanic  turbulent  diffusion 
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relationships  may  be  applied  to  known 
characteristics  of  the  waste  and  the  dis¬ 
posal  site. 

(b)  When  no  other  means  of  estima¬ 
tion  are  feasible, 

(1)  The  liquid  and  suspended  par¬ 
ticulate  phases  of  the  dumped  waste 
may  be  Assumed  to  be  evenly  distributed 
after  four  hours  over  a  column  of  water 
bounded  on  the  surface  by  the  release 
r one  and  extending  to  the  ocean  floor, 
thermocline.  or  halocJlne  If  one  exists, 
or  to  a  depth  of  20  meters,  whichever  Is 
shallower,  and 

(2)  The  solid  phase  o!  a  dumped 
waste  may  be  assumed  to  settle  rapidly 
to  the  ocean  bottom  and  to  be  distributed 
evenly  over  the  ocean  bottom  in  an  area 
equal  to  that  of  the  release  zone  as  de¬ 
fined  in  3  227.28. 

(c)  When  there  Is  reasonable  scien¬ 
tific  evidence  to  demonstrate  that 
other  methods  of  estimating  a  reason¬ 
able  allowance  for  initial  mixing  are 
appropriate  for  a  specific  material,  such 
methods  may  be  used  with  the  concur¬ 
rence  of  EPA  after  appropriate  scien¬ 
tific  review. 

8  227.30  High-level  radioactive  vatic. 

High-level  radioactive  waste  means 
the  aqueous  waste  resulting  lrom  the 
operation  of  the  first  cycle  solvent  ex¬ 
traction  system,  ©r  equivalent,  and  the 
concentrated  waste  from  subsequent  ex¬ 
traction  cycles,  or  equivalent.  In  a  fa¬ 
cility  for  reprocessing  irradiated  reactor 
fuels  or  irradiated  fuel  from  nuclear 
power  reactors.  _ 

§  227.31  Applicable  marine  water  q%iat- 
ity  criteria. 

Applicable  marine  water  quality  cri¬ 
teria  means  the  criteria  given  for  marine 
waters  in  the  EPA  publication  "Qual¬ 
ity  Criteria  for  Water”  as  published  In 
1976  and  amended  by  subsequent  sup¬ 
plements  or  additions. 

8  227.32  liquid,  suspended  particulate, 
and  solid  phases  of  a  material. 

(a)  For  the  purposes  of  these  regu¬ 
lations,  the  liquid  phase  of  a  material, 
subject  to  the  exclusions  of  paragraph 
(b)  of  this  section,  is  the  supernatant 
remaining  after  one  hour  undisturbed 
settling,  after  centrifugation  and  filtra¬ 
tion  through  a  0.45  micron  filter.  The 
suspended  particulate  phase  Is  the  su¬ 
pernatant  as  obtained  above  prior  to 
centrifugation  and  filtration.  The  solid 
phase  Includes  all  material  settling  to 
the  bottom  In  one  hour.  Settling  shall 
be  conducted  according  to  procedures 
approved  by  EPA. 

(b)  For  dredged  material,  other  ma¬ 
terial  containing  large  proportions  of  in¬ 
soluble  matter,  materials  which  may  in¬ 
teract  with  ocean  water  to  form  insolu¬ 
ble  matter  or  new  toxic  compounds,  or 
materials  which  may  release  toxic  com¬ 
pounds  upon  deposition,  the  Administra¬ 
tor.  Regional  Administrator,  or  the  Dis¬ 
trict  Engineer,  as  the  case  may  be.  may 
require  that  the  separation  of  liquid, 
suspended  particulate,  and  solid  phases 
of  the  material  be  performed  upon  a 
mixture  of  the  waste  with  ocean  water 
rather  than  on  the  material  itself.  In 
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uch  cases  the  following  procedures  stall 
be  used:  . 

(1>  For  dredged  material,  the  liquid 
phase  Is  considered  to  bo  the  centrifuged 
and  0.45  micron  filtered  supernatant  re¬ 
maining  after  one  hour  undisturbed 
settling  of  the  mixture  resulting  from 
a  vigorous  30-mlnute  agitation  of  one 
part  bottom  sediment  from  the  dredging 
site  with  four  parts  water  (vol/vol)  col¬ 
lected  from  the  dredging  site  or  from  the 
disposal  site,  as  appropriate  for  the  type 
of  dredging  operation.  The  suspended 
particulate  phase  Is  the  supernatant  as 
obtained  above  prior  to  centrifugation 
and  filtration.  The  solid  phase  is  con¬ 
sidered  to  be  all  material  settling  to  the 
bottom  within  ono  hour.  Settling  shall 
be  conducted  by  procedures  approved  by 
EPA  and  the  Corps  of  Engineers. 

(2)  For  other  materials,  the  proportion 
of  ocean  water  used  shall  be  the  mini¬ 
mum  amount  necessary  to  produce  the 
anticipated  effect  (e.g.,  complete  neutral¬ 
isation  of  an  acid  or  alkaline  Waste) 
based  on  guidance  provided  by  EPA  on 
particular  cases,  or  In  accordance  with 
approved  EPA  procedures.  For  such  ma¬ 
terials  the  liquid  phase  is  the  filtered  and 
centrifuged  supernatant  resulting  from 
the  mixture  after  30  minutes  of  vigorous 
shaking  followed  by  undisturbed  settling 
for  one  hour.  The  suspended  particulate 
phase  is  the  supernatant  ns  obtained 
above  prior  to  centrifugation  and  filtra¬ 
tion.  The  solid  phase  is  the  insoluble  ma¬ 
terial  settling  to  the  bottom  in  that 
period. 

PART  228 — CRITERIA  FOR  THE  MANAGE¬ 
MENT  OF  DISPOSAL  SITES  FOR  OCEAN 
DUMPING 

228*1  Applicability. 

228.2  Definitions. 

228.3  Disposal  6lte  management  responsi¬ 
bilities. 

228.4  Procedures  for  designation  of  site*. 

228.5  General  criteria  for  the  selection  of 
sites. 

228.6  Specific  criteria  for  alte  selection. 

228.7  Regulation  of  disposal  site  use. 

228  8  Limitations  on  times  and  rates  of 
disposal. 

228  0  Disposal  site  monitoring. 

228.10  Evaluating  disposal  Impact. 

228.11  Modlflcation  in  disposal  site  use. 

228.12  Delegation  of  management  authority 
for  interim  ocean  dumping  altos. 

228.13  Ouldcllnea  for  ocean  disposal  site 
baseline  or  trend  assessment  surreys 
tinder  Section  102  of  tbe  Act. 

AuTiiostTY:  33  U.8.O.  1412  and  1418. 

§  228.1  Applicability. 

Tiie  criteria  of  this  Part  228  are  estab¬ 
lished  pursuant  to  section  102  of  the  Act 
and  apply  to  the  evaluation  of  proposed 
ocean  dumping  under  Title  I  of  the  Act. 
The  criteria  of  this  Part  228  deal  with 
the  evaluation  of  the  proposed  dumping 
of  material  In  ocean  waters  in  relation 
to  continuing  requirements  for  effective 
management  of  ocean  disposal  sites  to 
prevent  unreasonable  degradation  of  the 
marine  environment  from  all  wastes  be¬ 
ing  dumped  In  the  ocean.  This  Part  228 
Is  applicable  to  dredged  material  disposal 
sites  only  as  specified  In  If  228.4(e>,  228.0, 
and  228  12. 
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§  228.2  Dcliniiiona 

(a)  The  term  "disposal  site'*  means  an 
Interim  or  finally  approved  and  precise 
geographical  area  within  which  ocean 
dumping  of  wastes  is  permitted  under 
conditions  specified  In  permits  issued  un¬ 
der  sections  102  and  103  of  the  Act.  Such 
sites  are  identified  by  boundaries  estab¬ 
lished  by  (1)  coordinates  of  latitude  and 
longitude  for  each  comer,  or  by  (2)  co¬ 
ordinates  of  latitude  and  longitude  for 
the  center  point  and  a  radius  in  nautical 
miles  from  that  point.  Boundary  coor¬ 
dinates  shall  be  identified  as  precisely  as 
is  warranted  by  the  accuracy  with  which 
the  site  can  be  located  with  existing  nav¬ 
igational  aids  or  by  the  implantation  of 
transponders,  buoys  or  other  means  of 
marking  the  site. 

(b)  The  term  "baseline”  or  "trend  as¬ 
sessment"  survey  means  the  planned 
sampling  or  measurement  of  parameters 
at  set  stations  or  in  set  areas  in  and  near 
disposal  sites  for  a  period  of  time  suf¬ 
ficient  to  provide  synoptic  data  for 
determining  water  quality,  benthic,  or 
biological  conditions  as  a  result  of  ocean 
disposal  operations.  The  minimum  re¬ 
quirements  for  such  surveys  are  given  in 
$  228.13. 

(c)  The  term  "disposal  site  evaluation 
study”  means  the  collection,  analysis, 
and  interpretation  of  all  pertinent  infor¬ 
mation  available  concerning  an  existing 
disposal  site,  including  but  not  limited  to. 
data  and  information  from  trend  assess¬ 
ment  surveys,  monitoring  surveys,  spe¬ 
cial  purpose  surveys  of  other  Federal 
agencies,  public  data  archives,  and  so¬ 
cial  and  economic  studies  and  records  of 
affected  areas. 

(d)  The  term  "disposal  site  designa¬ 
tion  study”  means  the  collection,  analy¬ 
sis  and  interpretation  of  all  available  per¬ 
tinent  data  and  Information  on  a  pro¬ 
posed  disposal  site  prior  to  use.  Including 
but  not  limited  to.  that  from  baseline 
surveys,  special  purpose  surveys  of  other 
Federal  agencies,  public  data  archives, 
and  social  and  economic  studies  and  rec¬ 
ords  of  areas  which  would  be  affected  by 
use  of  the  proposed  site. 

<e>  The  term  "management  author¬ 
ity”  means  the  EPA  organizational  en¬ 
tity  assigned  responsibility  for  imple¬ 
menting  the  management  functions  iden¬ 
tified  in  |  228.3. 

(f)  "Statistical  significance"  shall 
mean  the  statistical  significance  deter¬ 
mined  by  using  appropriate  standard 
techniques  of  multivariate  analysis  with 
results  interpreted  at  the  95  percent  con¬ 
fidence  level  and  based  on  data  relating 
species  which  are  present  in  sufficient 
numbers  at  control  areas  to  permit  a 
valid  statistical  comparison  with  the 
arena  being  tested. 

(g>  "Valuable  commercial  and  recrea¬ 
tional  species”  shall  mean  those  species 
for  which  catch  statistics  are  compiled 
on  a  routine  basis  by  the  Federal  or  State 
agency  responsible  for  compiling  such 
statistics  for  the  general  geographical 
area  Impacted,  or  which  are  under  cur¬ 
rent  study  by  such  Federal  or  Ktatc  agen¬ 
cies  for  potential  development  for  com¬ 
mercial  or  recreational  use. 


(h>  "Normal  ambient  value"  means 
that  concentration  of  n  chemical  species 
reasonably  anticipated  to  be  present  in 
the  water  column,  sediments,  or  biota  In 
the  absence  of  disposal  activities  at  the 
disposal  site  in  question. 

§  228.3  Disposal  site  mnnagemrnl  re¬ 
sponsibilities. 

Management  of  a  site  consists  of  regu¬ 
lating  times,  rates,  and  methods  of  dis¬ 
posal  and  quantities  and  types  of  ma¬ 
terials  disposed  of;  developing  and  main¬ 
taining  effective  ambient  monitoring  pro¬ 
grams,  for  the  site:  conducting  disposal 
site  evaluation  and  designation  studies; 
and  recommending  modifications  in  site 
use  and/or  designation  (e.g.,  termination 
of  use  of  lire  site  for  general  use  or  for 
disposal  of  specific  wastes) . 

Each  site,  upon  Interim  or  continuing 
use  designation,  will  be  assigned  to  either 
an  EPA  Regional  office  or  to  EPA  Head¬ 
quarters  for  management.  These  desig¬ 
nations  will  be  consistent  with  the 
delegation  of  authority  in  5  220.4.  The 
designated  management  authority  is  fully 
responsible  for  all  aspects  ol  the  man¬ 
agement  of  sites  within  the  general  re¬ 
quirements  specified  in  $  220.4  and  this 
section.  Specific  requirements  far  meet¬ 
ing  the  management  responsibilities 
assigned  to  the  designated  management 
authority  for  each  site  are  outlined  in 
fi  228.5  and  228.6. 

§  228-4  Procedure*  for  designation  of 
•lies. 

(a)  General  Permits.  Geographical 
areas  or  regions  within  which  materials 
may  be  dumped  under  a  general  permit 
will  be  published  as  part  of  the  promulga¬ 
tion  of  each  general  permit. 

(b>  Special  and  Interim  Permits. 
Areas  where  ocean  dumping  is  permitted 
subject  to  the  specific  conditions  of  in¬ 
dividual  special  or  interim  permit*,  will 
be  designated  by  promulgation  In  this 
Part  228.  and  such  designation  will  be 
made  based  on  environmental  studies  of 
each  site,  regions  adjacent  to  the  site, 
and  on  historical  knowledge  of  the  Im¬ 
pact  of  waste  disposal  on  areas  similar 
to  such  sites  in  physical,  chemical,  and 
biological  characteristics.  All  studies  for 
the  evaluation  and  potential  selection 
of  dumping  sites  will  be  conducted  in  ac¬ 
cordance  with  the  requirements  of 
§5  228.5  and  228.8. 

The  Administrator  may,  from  time  to 
time,  designate  specific  locations  for 
temporary  use  for  disposal  of  small 
amounts  of  materials  under  a  special 
permit  only  without  disposal  site  desig¬ 
nation  studio*  when  such  materials  sat¬ 
isfy  the  Criteria  and  the  Administrator 
determines  that  the  quantities  to  be  dis¬ 
posed  of  at  such  sites  will  not  result  In 
significant  impact  on  the  environment. 
8uch  designations  will  be  done  by  prom¬ 
ulgation  In  this  Part  228,  and  will  be  for 
a  specified  period  of  time  and  for  speci¬ 
fied  quantities  of  materials. 

(c)  Emergency  rermits.  Dumping  sites 
for  materials  disposed  of  under  an  emer¬ 
gency  permit  will  be  specified  by  the  Ad¬ 
ministrator  as  a  permit  condition  and 
will  be  based  on  nn  Individual  appraisal 
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of  the  characteristics  of  the  wnzte  and 
the  safest  means  for  its  disposal. 

<d>  Research  Permits.  Dumping  site* 
for  research  permits  will  bo  determined 
by  the  nature  of  the  proposed  study. 
Dumping  sites  will  bo  specified  by  the 
Administrator  a*  ft  permit  condition. 

(e)  Dredged  Material  Permits. 

(1)  Areas  where  ocean  dumping  of 
dredged  material  is  permitted  subject  to 
the  specific  conditions  of  Dredged  Ma¬ 
terial  permits  Issued  by  the  U.S.  Anny 
Corps  of  Engineers  will  be  designated  by 
EPA  by  promulgation  In  this  Part  228. 
and  such  designation  will  be  made  based 
on  environmental  studies  of  each  site,  re¬ 
gions  adjacent  to  the  site,  and  on  histori¬ 
cal  knowledge  of  the  Impact  of  dredged 
material  disposal  on  areas  similar  to  such 
sites  In  physical,  chemical,  and  biologi¬ 
cal  characteristics.  All  studies  for  the 
evaluation  and  potential  selection  of 
dredged  material  disposal  sites  will  be 
conducted  In  accordance  with  the  appro¬ 
priate  requirements  of  228.5  and  228.6. 
except  that: 

<l)  Baseline  or  trend  assessment  re¬ 
quirements  may  be  developed  ou  a  case- 
by-case  basts  from  the  results  of  re¬ 
search.  Including  that  now  in  progress 
by  the  Corps  of  Engineers. 

(11)  An  environmental  Impact  assess¬ 
ment  for  all  sites  within  a  particular  ge¬ 
ographic  area  may  be  prepared  based  on 
complete  disposal  site  designation  or 
evaluation  studies  on  a  typical  site  or 
sites  In  that  area.  In  such  cases,  sufficient 
studies  to  demonstrate  the  generic  sim¬ 
ilarity  of  all  sites  within  such  a  geo¬ 
graphic  area  will  be  conducted. 

(2)  In  those  cases  where  a  recom¬ 
mended  disposal  site  has  not  been  desig¬ 
nated  by  the  Administrator,  or  where  It 
is  not  feasible  to  utilize  a  recommended 
disposal  site  that  has  been  designated  by 
the  Administrator,  the  District  Engineer 
shall,  in  consultation  with  EPA.  select  a 
site  In  accordance  with  the  requirements 
of  ii  228.5  and  228.6(a).  Concurrence  by 
EPA  in  permits  Issued  for  the  use  of  such 
6ite  for  the  dumping  of  dredged  material 
at  the  site  will  constitute  EPA  approval 
of  the  use  of  the  site  for  dredged  material 
disposal  only. 

(3)  Sites  designated  for  the  ocean 
dumping  of  dredged  material  In  accord¬ 
ance  with  the  procedures  of  paragraphs 
(e)(1)  or  (c)(2)  of  this  section  shall  be 
used  only  for  the  ocean  dumping  of 
dredged  material  under  permits  issued 
by  the  U.S.  Army  Corps  of  Engineers. 

6  223.5  Omirral  crllrris  for  ihr  •election 
of 

(a)  The  dumping  of  materials  Into  the 
ocean  will  be  permitted  only  at  sites  or 
in  areas  selected  to  minimize  the  Inter¬ 
ference  of  disposal  activities  with  other 
activities  In  the  marine  environment, 
particularly  avoiding  arena  of  existing 
fisheries  or  shellflsheries,  and  regions  of 
heavy  commercial  or  recreational  navi¬ 
gation. 

(b)  Locations  and  boundaries  of  dis¬ 
posal  sites  will  be  so  chosen  that  tempo¬ 
rary  perturbations  In  water  quality  or 
other  environmental  conditions  during 
Initial  mixing  caused  by  disposal  opera¬ 
tions  anywhere  within  the  sire  can  be  ex¬ 


pected  to  be  reduced  to  norma!  ambient, 
seawater  levels  or  to  undetectable  con¬ 
taminant  concentrations  or  effect*  be¬ 
fore  reaching  any  beach,  shoreline,  ma¬ 
rine  sanctuary,  or  known  geographically 
limited  fishery  or  shcllflshcry. 

(c)  If  at  anytime  during  or  after  dis¬ 
posal  site  evaluation  studies,  it  Is  deter¬ 
mined  that  existing  disposal  sites  pres¬ 
ently  approved  on  an  interim  basis  for 
ocean  dumping  do  not  meet  the  criteria 
for  site  selection  set  forth  in  ft  228.5- 
228.6.  the  use  of  such  sites  will  be  ter¬ 
minated  as  soon  as  suitable  alternate  dis¬ 
posal  sites  con  be  designated. 

(d)  The  sizes  of  ocean  disposal  site*, 
will  be  limited  in  order  to  localize  for 
Identification  and  control  any  immediate 
adverse  impacts  and  permit  the  Imple¬ 
mentation  of  effective  monitoring  and 
surveillance  programs  to  prevent  ad¬ 
verse  long-range  Impacts.  The  size,  con¬ 
figuration.  and  location  of  any  disposal 
site  will  be  determined  as  a  part  of  the 
disposal  site  evaluation  or  designation 
study. 

(cl  EPA  m  lU,  wherever  feasible,  desig¬ 
nate  ocean  dumping  sites  beyond  the 
edge  of  the  continental  shelf  and  other 
such  sites  that  have  been  historically 
used. 

§  228.6  Specific  criteria  for  Mir  n  l«- 
lion.  <  A  * 

(a)  In  the  selection  of  disposal  sites. 
In  addition  to  other  necessary  or  appro¬ 
priate  factors  determined  by  the  Admin¬ 
istrator.  the  following  factor*  will  be 
considered: 

(I)  Geographical  position,  depth  of 
water,  bottom  topography  and  distance 
from  coast; 

<2>  Location  in  relation  to  breeding, 
spawning,  nursery,  feeding,  or  passage 
areas  of  Jiving  resources  In  adult  or  Ju¬ 
venile  phases; 

(3)  Location  In  relation  to  beaches  and 
other  amenity  areas; 

(4)  Types  and  quantities  of  wastes 
proposed  to  be  disposed  of.  and  proposed 
methods  of  release.  Including  methods  of 
packing  the  waste.  If  any; 

(5)  Feasibility  of  surveillance  and 
monitoring; 

(6)  Dispersal,  horizontal  transport  and 
vertical  mixing  characteristics  of  the 
area,  including  prevailing  current  direc¬ 
tion  and  velocity,  If  any; 

(7)  Existence  and  effects  of  current 
and  previous  discharges  and  dumping  In 
the  area  (Including  cumulative  effects); 

(8)  Interference  with  shipping,  fishing, 
recreation,  mineral  extraction,  desalina¬ 
tion,  fish  and  shellfish  culture,  areas  of 
special  scientific  Importance  and  other 
legitimate  uses  of  the  ocean: 

<9)  The  existing  water  quality  and 
ecology  of  the 'Rite  os  determined  by 
available  data  or  by  trend  assessment  or 
baseline  surveys; 

(10)  Potentiality  for  the  development 
or  recruitment  of  nuisance  specie*  In  the 
disposal  site; 

(II)  Existence  at  or  In  dose  proximity 
to  the  site  of  any  significant  natural  or 
cultural  features  of  historical  Impor¬ 
tance. 

(b)  The  result*  of  a  disposal  site  eval¬ 
uation  and/or  designation  study  based 


on  (he  criteria  stated  in  paragraphs  (1>- 
(11)  will  be  presented  in  support  of  the 
site  designation  promulgation  a*  on  en¬ 
vironmental  assessment  of  the  Impact  of 
the  use  of  the  site  for  disposal,  and  will 
be  used  In  the  preparation  of  an  environ¬ 
mental  impact  statement  for  each  site 
where  such  a  statement  is  required  by 
EPA  )x>llcy.  By  publication  of  a  notice  In 
accordance  with  this  Part  228,  an  envi¬ 
ronmental  impact  statement,  in  draft 
form,  will  l>c  made  available  for  public 
comment  not  later  than  the  time  of  pub¬ 
lication  of  the  site  designation  u%  pro¬ 
posed  rulemaking,  and  ii  final  E1S  will  be 
made  available  at  the  time  of  final  rule- 
mnking.  „  .  . 

§  228.7  Regulation  of  dtiposul  >li<  sir. 

Where  necessary,  disposal  site  use  will 
be  regulated  by  setting  limitations  on 
times  of  dumping  and  rates  of  discharge, 
and  establishing  a  disposal  site  monitor¬ 
ing  program. 

§  228.8  Limitations  on  time*  an«l  ran-* 
of  lli«|MM«l. 

^Limitations  as  to  time  for  and  rates 
of  dumping  may  be  stated  as  part  of  the 
promulgation  of  site  designation.  The 
times  and  the  quantities  of  permitted 
material  disposal  will  be  regulated  by  the 
EPA  management  authority  so  that  the 
limits  for  the  Rite  a*  specified  in  the  stte 
designation  are  not  exceeded.  This  will 
be  accomplished  by  the  denial  of  permits 
for  the  disposal  of  some  materials,  by 
the  Imposition  of  appropriate  conditions 
on  other  permits  and.  If  necessary,  the* 
designation  of  new  disposal  sites  under 
the  procedures  of  I  228.4.  In  no  cose  may* 
the  total  volume  of  material  disposed  of 
at  any  site  under  special  or  Interim  per¬ 
mits  cause  the  concentration  of  the  total 
materials  or  any  constituent  of  any  ol 
the  materials  being  disposed  of  at  the 
site  to  exceed  limit*  specified  In  the  site 
designation. 

§  228.9  Disposal  lUe  monitoring. 

<a)  The  monitoring  program,  if  deemed 
necessary  by  I  he  Regional  Administrator 
or  the  District  'Engineer,  As  appropriate, 
may  Include  baseline  or  trend  assess¬ 
ment  surveys  by  EPA.  NOAA.  other  Fed-^ 
erol  agencies,  or  contractors,  special 
studies  by  permittees,  and  the  Analysis 
and  Interpretation  of  data  from  remote 
or  automatic  sampling  and/or  sensing 
devices.  The  primary  purpose  of  the 
monitoring  program  Is  to  evaluate  the 
impact  of  disposal  on  the  marine  en¬ 
vironment  by  referencing  the  monitoring 
results  to  a  set  of  baseline  conditions. 
When  disposal  sites  are  being  used  on  a 
continuing  basis,  such  prog  ran  vs  may 
consist  of  the  following  components: 

(1)  Trend  assessment  survey*  con-* 
ducted  at  Interval*  frequent  enough  to 
assess  the  extent  and  trends  of  env Iron- 
mental  Impact.  UntU  survey  data  or 
other  Information  arc  adequate  to  show 
that  changes  In  frequency  or  scope  are 
necessary  or  desirable,  trend  assessment 
and  baseline  aurvey*  should  generally 
conform  to  I  he  applicable  requirements 
of  |  228.13.  These  surveys  shall  be  the 
responsibility  of  the  Federal  government. 
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«2>  Special  studies  conducted  by  the 
permittee  to  identity  Immediate  and 
short-term  impacts  of  disposal  opera¬ 
tions. 

(b)  These  surveys  may  be  supple¬ 
mented.  where  feasible  and  useful,  by 
data  collected  from  the  use  ot  automatic 
sampling  buoys,  satellites  or  in  situ  plat¬ 
forms.  and  from  experimental  programs. 

(c)  EPA  will  require  the  full  participa¬ 
tion  of  permittees,  and  encourage  the  full 
participation  of  other  Federal  and  State 
and  local  agencies  in  the  development 
and  Implementation  ot  disposal  site 
monitoring  programs.  The  monitoring 
and  research  programs  presently'  sup¬ 
ported  by  permittees  may  be  incorpo¬ 
rated  into  the  overall  monitoring  pro¬ 
gram  insofar  as  feasible. 

§  228.10  Evaluating  (li«po->jl  impact. 

(a>  Impact  of  the  disposal  at  each  site 
designated  under  section  102  of  the  Act 
will  be  evaluated  periodically  and  a  re¬ 
port  will  be  submitted  as  appropriate  as 
part  of  the  Annual  Report  to  Congress. 
Such  reports  will  be  prepared  by  or  under 
the  direction  of  the  EPA  management 
authority  for  a  specific  site  and  will  be 
based  on  an  evaluation  of  all  data  avail¬ 
able  from  baseline  and  trend  assessment 
surveys,  monitoring  surveys,  and  other 
data  pertinent  to  conditions  at  and  near 
a  site. 

(b)  The  following  types  of  effects,  in 
addition  to  other  necessary  or  appropri¬ 
ate  considerations,  will  be  considered  in 
determining  to  what  extent  the  marine 
environment  has  been  impacted  by  mate¬ 
rials  disposed  of  at  an  ocean  disposal 
site: 

(1)  Movement  of  materials  into  estu¬ 
aries  or  marine  sanctuaries,  or  onto 
occanfront  beaches,  or  shorelines; 

(2)  Movement  of  materials  toward 
productive  fishery  or  shellfl  >hery  areas; 

(3)  Absence  from  the  disposal  site  of 
pollution-sensitive  biota  characteristic  of 
the  general  area; 

< 4)  Progressive,  non -seasonal,  changes 
in  water  quality  or  sediment  composition 
at  the  disposal  site,  when  these  changes 
are  attributable  to  materials  disposed  of 
at  tire  site; 

(5>  Progressive,  non-seasonai.  changes 
In  composition  or  numbers  of  pelagic, 
demersal,  or  benthic  biota  at  or  near  the 
disposal  site,  when  these  changes  can 
be  attr  ibuted  to  the  effects  of  materials 
disposed  of  at  the  site; 

(6)  Accumulation  of  material  con¬ 
stituents  (including  without  limitation, 
human  pathogens)  in  marine  biota  at  or 
near  the  site. 

(c)  The  determination  of  tire  overall 
severity  of  disposal  at  the  site  on  the 
marine  environment,  including  without 
limitation,  the  disposal  site  and  adjacent 
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areas,  will  be  based  on  tlic  evaluation  ol 
tire  entire  body  of  pertinent  data  using 
appropriate  methods  of  data  analysis  for 
the  quantity  and  type  of  data  available. 
Impacts  will  be  categorized  according  to 
the  overall  condition  of  the  environment 
of  the  disposal  site  and  adjacent  areas 
based  on  the  determination  by  the  EPA 
management  authority  assessing  the 
nature  and  extent  of  the  effects  identified 
in  paragraph  (b)  of  this  section  in  addi¬ 
tion  to  other  necessary  or  appropriate 
considerations.  The  following  categories 
shall  be  used : 

(1)  Impact  Gatcyory  I:  The  effects  of 
activities  at  the  disposal  site  shall  be 
categorized  in  Impact  Category’  I  when 
one  or  more  of  the  following  conditions 
is  present  and  can  reasonably  be  attrib¬ 
uted  to  ocean  dumping  activities; 

(1)  There  is  identifiable  progressive 
movement  or  accumulation,  in  detectable 
concentrations  above  normal  ambient 
values,  of  any  waste  or  waste  constituent 
from  the  disposal  site  within  12  nautical 
miles  of  any  shoreline,  marine  sanctuary 
designated  under  Title  U£  of  the  Act. 
or  critical  area  designated  under  section 
102(c)  of  the  Act;  or 

(ii)  The  biota,  sediments,  or  water 
column  of  the  disposal  site,  or  of  any 
area  outside  the  disposal  site  where  any 
waste  or  waste  constituent  from  the  dis¬ 
posal  site  is  present  in  detectable  con¬ 
centrations  above  normal  ambient  values, 
are  adversely  affected  by  the  toxicity  of 
such  waste  or  waste  constituent  to  the 
extent  that  there  are  statistically  signifi¬ 
cant  decreases  in  the  populations  of  valu¬ 
able  commercial  or  recreational  species, 
or  of  specific  species  of  biota  essential  to 
the  propagation  of  such  species,  within 
the  disposal  site  and  such  other  area  as 
compared  to  populations  of  the  same  or¬ 
ganisms  In  comparable  locations  outside 
such  site  and  area;  or 

(ill)  Solid  waste  material  disposed  of 
at  the  site  has  accumulated  at  the  site  or 
in  areas  adjacent  to  it,  to  such  an  extent 
that  major  uses  of  the  site  or  of  adjacent 
areas  are  significantly  impaired  and  the 
Federal  or  State  agency  responsible  for 
regulating  such  uses  certifies  that  such 
significant  impairment  has  occurred  and 
states  in  its  certificate  the  basis  for  Its 
determination  of  such  impairment;  or 

(iv)  There  are  adverse  effects  on  the 
taste  or  odor  of  valuable  commercial  or 
recreational  species  as  a  result  of  disposal 
activities;  or 

(v)  When  any  toxic  waste,  toxic  waste 
constituent,  or  toxic  byproduct  of  waste 
interaction,  is  consistently  identified  in 
toxic  concentrations  above  normal  am¬ 
bient  values  outside  the  disposal  alto 
more  than  four  hours  after  disposal. 

(2)  Impact  Category  II:  The  effects  of 
activities  at  the  disposal  site  which  ore 
not  categorized  in  Impact  Category  I 
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shall  be  categorized  in  Impact  Category 
II. 

§  228.1 1  Modification  in  di>po?(<!  *><te 

(a)  Modifications  in  disposal  site  use 
which  Involve  the  withdrawal  of  desig¬ 
nated  disposal  sites  from  use  or  per¬ 
manent  changes  In  the  total  specified 
quantities  or  types  of  wastes  permitted 
to  be  discharged  to  a  specific  disposal 
site  will  be  made'  through  promulgation 
of  an  amendment  to  the  disposal  site  des¬ 
ignation  set  forth  In  this  Part  228  and 
will  be  based  on  the  results  of  the  anal¬ 
yses  of  impact  described  in  5  228.10  or 
upon  changed  circumstances  concerning 
use  of  the  site. 

<b)  Modifications  in  disposal  site  use 
promulgated  pursuant  to  paragraph  (a> 
of  this  section  shall  not  automatically 
modify  conditions  of  any  outstanding 
permit  issued  pursuant  to  this  Sub¬ 
chapter  H,  and  provided  further  that 
unless  the  EPA  management  authority 
for  such  site  modifies,  revokes  or  sus¬ 
pends  such  permit  or  any  of  the  terms 
or  conditions  of  such  permit  in  accord¬ 
ance  with  the  provisions  of  5  228.2  based 
on  the  results  of  impact  analyses  as  de¬ 
scribed  in  §  228.10  or  upon  changed  cir¬ 
cumstances  concerning  use  ot  the  site, 
such  permit  will  remain  in  force  until 
its  expiration  date. 

(c)  When  the  EPA  management  au¬ 
thority  determines  that  activities  at  a 
disposal  site  have  placed  the  site  in  Im¬ 
pact  Category  I.  the  Administrator  or 
the  Regional  Administrator,  as  the  case 
may  be.  shall  place  such  limitations  on 
the  use  of  the  site  as  are  necessary  to 
reduce  the  impacts  to  acceptable  levels. 

<d)  The  determination  of  the  Admin¬ 
istrator  as  to  whether  to  terminate  or 
limit  use  of  a  disposal  site  will  be  based 
on  the  impact  of  dlsposal-at  the  site  Itself 
and  on  the  Criteria. 

§  228.12  Delegation  of  management  au¬ 
thority  for  interim  ocean  dumping 
site*. 

(a)  The  following  sites  are  approved 
for  dumping  the  indicated  materials  on 
an  interim  basis  pending  completion  of 
baseline  or  trend  assessment  surveys  and 
designation  for  continuing  use  or  ter¬ 
mination  of  use.  Management  authority 
for  all  sites  is  delegated  to  the  EPA  or¬ 
ganizational  entity  under  which  each  site 
is  listed.  The  sizes  and  use  specifications 
are  based  on  historical  usage  and  do  not 
necessarily  meet  the  criteria  stated  in 
this  Part.’  This  list  of  interim  sites  will 
remain  In  force  for  a  period  not  to  exceed 
three  years  from  the  date  of  final  pro¬ 
mulgation  of  tills  Part  228.  except  tor 
those  sites  approved  for  continuing  use 
or  disapproved  for  use  by  promulgation 
In  this  Part  during  that  period  of  time. 
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RULES  AND  REGULATIONS 


Approved  Uteri**  dumping  HIM 


Leenilua  (LUtutl*.  longlttKl*) 


K  Pa'  rtiuuif  a 

MgJoo 


43*33*00"  N,  WOO"  Vf,  1  BanUeel  n.iU  rvlltu . . 

43*25*42"  N,  7tnvoo"  v/.,  i  nautical «»;io radius . . 

Vf-a'W  N.  to 40*25  00"  N,  M*4l*3V*  Vi.  to  73*tf*0 Q"  W  .. 

40*14*00"  N.  to  40*20*00"  N,  73*34*00--  W.  to  7r 40-00"  w„ 
as-vyoo"  n.  to  sfoo-oo"  n..  rrovcw  w.  t<»  7  rwoo"w., 

40-V3  D0"  N„  73*47-00"  W.,  0.0  nautical  mils  ro<)ias . . 

40*10-00"  N..  73* 42' 00"  W.,  0.5  nautical  mllo  radius . 

irtO-OO"  N.  to  UTWOO"  N.,  W36-00--  W.  to  W'SO'OO-*  w . . 
3s*30-oo"  n.  to  w’l.'oo"  n„  74’ivoo"  w.  to  74*75-017'  w .. 
38*20-00"  N.  to  M*24'O0"  N,  74*1(700"  W.  Co  74WO0"  W.. 


. n 

. . n 

. u 

. n 

. . ii 

. m 

. jji 


Industrial  wastes. 
Do. 

Municipal  sewsfe 
a fudge. 

Add  vast**. 
In.loittnal 
OUar  dirt. 
W-mar*. 

Industrial  Wastes. 
Acid  waste*. 
Jdunx-tpal  sewac* 
•lud  R*. 

Industrial  waster. 


ST  12'00"  N.  to  •i7*2a'0O"  N.‘,  Ot'-JJl'flO-'  W.  (O  04*44-00"  W .  .  T7 

2*WO0"  N.  to  28*10-00-'  N..  IWMVOO"  W.  to  8^3(700"  W . .* .  VI 


Dhedoed  Matebiai.  Sri-Ht 

(All  dredged  material  sites  will  be  retained 
\mder  RPA  Headquarters  management  until 
formally  approved  lor  continuing  use  or 
otherwise  assigned  for  Regional  management 
prior  to  such  designation.) 

Location  (Lst,  Long.) 
Marblehead,  MAr— *2*25*42”  N,  70*34  00"  W. 
(2  N.  Ml.  diameter). 

Boston.  AM — 41*49  00' ‘  tT.,  70' 29’ OO"  TV.  (1 
N.  Ml. diameter). 

Portland.  ME— 43*32*18"  N..  70*06*06"  W.  (1 
Ml.  diameter). 

Cape  Arundel,  ME— 43*17*46”  N..  70*27*12"., 
w.  (600  yds.  diameter) . 

Absecon  Inlet— 39*21*07"  N,  74*23*40"  TV.; 

80*21*28**  N,  74*23*53"  W. 

Cold  Spring  Inlet— 38*55'41"  N..  74*63'06" 
W.;  38’66'33"  N„  74*53*23"  VV. 

Mrvoosquan  Inlet — 40*06*22"  N,  74*01*46'* 
W.;  40*08*38"  N,  74*01*39**  W. 

East  Rockaway— 40*34' 36"  N.,  73*40*00"  W.; 

40*35'00"  N„  73’47‘08"  TV.;  40*34*10"  N„ 
-  73*40*38"  IV.;  40*34*22*'  N,  73*47*17"  W. 
Jones  Inlet— 40*34*32"  N,  73*39'14"  W.;  40*- 
34*32"  N..  73*37  08"  W.;  40*33’48"  N,  73*-' 
37'0«"  W.;  40*33*48”  N,  73*30'14"  W. 

Pire  Inland — 40*30*49"  N,  73*23*60”  TV.;  40*- 
37-12”  N.,  73*21-30"  W.;  40*38*41"  N..  73*- 
21*20"  W.;  40*36*10"  W,  73*23*4 0"  W. 

Mud  Dump — 40*23*48"  N„  78*81*28**  TV.;  40*- 
21*48"  N..  73*50*00"  W.;  40*21*48"  N..  73*- 
81*28"  W.;  40*23*48"  N.,*  73*80*00"  W. 

8b ark  River— 40*  12*48**  If,  73*89*45"  W.; 
40*12*44**  H..  73*69  06**  W.;  40*11*36"  N, 
73*69*28"  W.;  40*11*42"  N,  74*00*12"  W. 
Rockaway  Inlet— 40*32*30"  N.,  73*66*00"  W.; 
40*33*80"  H,  73*84*00"  TV.;  40*32’00"  N, 
73*64*00"  W.;  40*32*00"  N„  73*65*00**  TV. 
San  Juan  Harbor—  18*30*10'’  N,  66 ’08*28"  W.; 

18’30'10"  If,  66*09*31"  W. 

Mayaguea  Harbor— 18*14*30"  N,  67*13*29" 
W.;  18*18*30'*  N..  67*14*31"  W. 

Arectho  Harbor— 16*30*00**  66*43*45**  W.; 

16*31*00"  N.  66*43*47"  W. 

Ponee  Harbor— 17*88*30"  N..  66*38*29'  Vf; 

17*84*30"  N,  66*39*31"  W. 

Dam  Neck— 36*60*06"  N,  78*53*17"  W  ;  *35- 
46*28"  N,  78*53*17"  W.;  36*46*28"  N..  78** 
84*  19"  W.;  36*60*05"  N,  78*84*19”  W. 
Wilmington  Harbor.  NC— Hopper  dredge  dis¬ 
posal  In  area  east  of  a  JJne  beginning  33*» 
60  00"  and  78*02*30"  to3«**8**5"  and  78*- 
04*00"  to  33*45  00"  and  78*05*00’*. 
Morebead  City  Harbor— Maintenance  dredg¬ 
ing  hoper  dredge  disposal  area  3  miles  x  3 
miles;  aprortlniate  latitude  and  longitude, 
bounded  north  3P40*00",  south  34*38*30", 
(Ml  76*41*00",  west  76*43*00". 

Georgetown  Hjirbov — 88*11*18*'  N,  70*07 ’20" 
TV;  S8*n*l8"  H,  11T 08*80**  W  ;  33*I0*38** 
N-.  79  07*21**  TV.;  3:1*10'3A"  N..  79*05*24"  W. 
Charleston  Harbor— 02*18*00"  N.  79*41*67** 
W.;  33*40-42"  N.,  79*47*30"  W  ;  32*39*04" 
N„  70*48-21"  w.;  32*36  28"  N  .  70*43*48"  W. 


Port  Royal  Harbor- 32*  10*  11"  N.,  80*36*00" 
W.;  32*10*06"  N..  aoWSB"  W.;  82*08*41** 
80*38*49**  W.;  32*00*38"  N.,  80*36*23”  W. 

Port  Royal  Harbor— 32*05*46"  N..  80*35*30" 
W.;  32*05*42"  N..  80*36*27"  W.;  32*04*27" 
H-.  80*93*18**  W.;  33*0**22"-  N.,  80*36*16" 
W. 

Brunswick  Harbor— Atlantic  outlet.  Go..  St. 
Simons  Sound.  Brunswick  Harbor  Bar 
Channel,  maintenance  dredging  disposal 
area  1  nautical  mile  wide  by  2  nautical 
miles  long  adjacent  to  the  channel  located 
on  the  south  side  of  the  entrance  and  being 
6.6  nautical  mllee  from  shore  at  a  point 
of  beginning  at  31*02*35’*  N.  and  81*17*40" 
W..  thenco  due  cast  to  81*02*38"  N.  and 
81*16*30"  W.,  thenco  due  south  to  81*00'- 
30"  N.  and  81*16*30”  W„  thence  due  west 
to  31*00*30"  N.  and  81*16*30"  V7n  thence 
due  north  to  the  point  of  beginning. 

Savannah  River — Atlantic  outlet.  Qa.,  Sa¬ 
vannah  River  Bar  Channel,  maintenance 
dredging  disposal  area  2  nautical  miles 
wide  by  2  nautical  miles  long  adjacent  to 
the  channel,  located  on  the  southeast  side 
and  being  6  nautical  miles  from  shore  at 
point  of  beginning  at  31*57*65"  N.  and 
80*48*58"  W.,  thence  due  east  to  31*87*55" 
N1.  and  80*44‘20"  \V„  die  nee  due  couth  to 
*  31*55*83”  N.  and  80*46*48"  W.,  thence 
northward  to  the  point  of  beginning 

Canaveral  Harbor— 28*  19*83* *  N..  80*3. *08** 
W.;  28*  18'60”  N..  80*29*40"  W.;  28*17*35" 
W.,  80*30*52"  W.;  20*18*38"  N,  00*32*20" 
W. 

Port  Pierce  Harbor— 27*28*30**  N..  80*12*83" 
W.;  27*28*30"  N..  80*1 1*27"  W.;  27*27*30" 
H..  80*11*27"  W-;  27*27*30"  H..  80*12*33" 
W. 

Jacksonville  Harbor— 30*31*30"  N..  81*18*84** 
W.;  30*21*30"  N..  81*17*26"  W.;  30*20*30" 
W.  81*17*98"  TV,-  30*30*30"  If,  •1*18*34** 
W. 

Miami  Beach— 36*45*30"  N..  80*03*54"  W.; 
25*45*30**  N..  80*03*5 0"  W.;  25*44*30**  H, 
80*02*50"  W.;  25*44*30"  H,  80*03'54**  W. 

Palm  Beach  narbor— 28*48*10**  N,  80*02  00** 
w.;  20*45*64’*  N,  80*02  06"  W.;  26*45*B4*' 
N..  80*02  13'*  W.;  20*44*10  *  H..  80*02*07’* 
W. 

Port  Everglades  Harbor— 26’OTOO"  H, 

80*01*30"  W.;  26  *07  *00*  *  N,  80*03*30"  W.; 
26*06  00"  N,  00*03*30"  W.;  20*00  00"  H, 
80*04*30"  \V. 

Bt.  Augustine  Harbor— 29*  Bt  '33"  N„ 

81*16*24"  W.;  39*51*33"  H..  81*18*00"  W,* 
29*80*33”  N,  81*15  00"  W4  29*60'33"  H, 
81*10*24"  w. 

St.  Augustine  Harbor— 29*55  04**  N, 

81*17*04"  W;  29*50*13"  H,  01*16*11” 
29*84*30"  H„  81*16*56"  VP;  29*04*19**  N, 
81*16*81"  W. 

St  Lucie  Inlet— 27*09*58-*  N .  80*09*30"  W„* 
27*09*59"  N..  80*00*42"  W.;  27*09'52"  N, 
80*08  43"  W  ;  97*09*62"  H,  CO’OO'SO**  W. 


Charlotte  Harbor— 26*37*36"  W..  82*J9*W 
TV.;  20*37*3C*'  N,  e2*18*47"  W.;  26*36*36  * 
H,  82*16'47"  W.;  20*36*36"  K.,  r9*19'85  ' 
\V. 

Tampa  Harbor— 27*38*08**  N,  82*f.5'04"  W.. 

27*38*08"  N..  82*84*00"  W.;  27*37  08*’  N  . 
‘  62*64*00"  W4  27*37*08"  H,  82*65*04"  V 
Tampa  Harbor-  -27 *87 *28"  N,  f  3*03*09"  W.; 

-  27*37*34"  N,  82*69*19"  W.;  2V86*43"  N, 
82*89*13"  W.;  27*88*37"  H,  R3*00*03"  W 
Femandtna  Harbor— 30*42*00"  N..  81*19'05" 
W.;  30*43*00"  N,  8I*I7'B5'*  W.;  30*41*00" 
N,  81*17'65"  W.;  80*41*00"  K,  81*1»*05" 
TV. 

Ponce  do  Leon  Inlet— 29*06*05**  H,  60*55*50” 
TV.;  29*06*10"  N,  80*85*40”  TV.;  29*05*34" 
N,  80*65*10**  W.;  20*05*28**  K  .  80*65*90  * 
W. 

l'ouco  de  Leon  Inlet— 29 *04 *46"  K..  f  9*55*40" 
W.;  22*04*30"  N..  80*63*40"  XV.;  29*04*30  * 
N..  80*64*20**  W4  2»*04'40"  H,  C9*54*2C" 
W.  ~ 

Palm  Beach  Harbor— 26*46*00"  H  ,  79*58*65" 
W.;  26*40*00"  N,  79*57*47"  Vf.;  20*48*00** 
N..  79*87*47"  W.;  20*46*00"  N .  79*56  65 ■* 
W. 

Largo  Sound— 28*00*00"  N-.  80*24*42**  TV; 
25*05*08"  If,  80*24*05"  Vf;  25*05*50"  N.. 
80*24*10"  W.;  25*05*58"  N,  80*24*47"  W 
Key  Wect— 24*27*24**  H„  81*45*38"  W.: 
24*27*24"  N,  81*44*82"  W.;  24*20*20"  N, 
81*44*32"  W4  24*20*20"  N,  81*45*38"  TV. 
Anclote,  PL— 28*09*00**  If,  83*61*48"  W.; 
28*09*00"  If,  83*50*64"  W.;  28*08*30"  H, 
83*60*M"  W.;  28*08*30"  N,  83*51*48"  TV 
Plthlacbaecotee  River,  PL— 28*17*03"  N.. 
82*46*ar*  w.:  28*ir02"  N  .  82*45*12"  W.; 
28*16*25"  N„  82*45*00”  W.;  28*16*42"  W, 
82*45*00"  W.J  28*10*42"  H,  82*46'2l"  \V 
TVIthlacoochee  River,  PI#-28*59  54"  N, 
82*47*14"  W.;  29*00*28"  N,  82*40*00"  W; 
a9*00*14"  H,  82*40*68"  W.;  28*69*40"  N, 
82*47*00"  W. 

Wlthlacoochee  River.  FL— 28*59*08"  N, 
82*48*48"  W,*  28*69*32"  N,  82*47*40"  W  ; 
28*69*18"  M,  82*47*82"  TV.;  28*58*54”  N, 
82*48*40"  TV. 

Cedar  Keys.  FL— 28*08*43"  N,  83*or63”  W.; 
29*08'43"  N,  83*07*03"  W.;  29*08*33"  N, 
83*07*03"  W.;  29*08*33"  N,  03*07*6S**  W. 
Cedar  Keys.  PL— 29*04*08"  N,  83*04  08**  Vf; 
29*04*01"  H,  83*03*54"  W.;  29*03*28"  », 
83*04*12"  W.;  29*03*36"  N,  83*04*24"  W 
Horseshoe  Cove.  PL— 29*25*23"  N,  63*17'53** 
W.;  29*26*18"  If,  83*17*48"  TV.;  29*26*09" 
H,  88*l7‘49”  W.;  29*25*14"  H,  B3*I7*69" 
W. 

Horseshoe  Cove.  FI, — 29*25-' 58"  N,  83 *17*32' ' 
W.;  29*23*53"  N,  83*17*22"  TV.;  29*26*44" 
H,  83*17*28"  29*25*49"  N,  83*17*38  ' 

W. 

MobUe,  AL— 80*10.0*  H,  88*07.7*  TV.;  30*10.4 
H,  88*05.2*  W.;  30*09.4*  N,  68*04.7*  W.; 
30*08  6*  H,  88*05.2*  W.;  80*08  8*  N, 

88*082*  W. 

Pascagoula.  MS— 30*11.9'  H,  88*33.1'  TV.; 
30*11  9*  N,  88*39  8*  W.;  30*11.8*  N  .  88*32  4* 
W.;  30*11.8'  Jf,  88*32.1*  Vf;  30*105*  H- 
•8*33  2*  Vf  ;  30*10  8*  H,  88*34.0*  W. 
Gulfport,  MS— 30*12.0*  If,  89*00  5*  VI; 
.30*12.0’  N,  88*59.5*  W„-  30*11.0*  H,  89*00  O' 
W.;  30*07.0*  N,  80*66  6’  Vf;  30*06.8*  H, 
-88*57.0*  W.;  80*10  6*  N,  89*00  6*  W. 
Gulfport,  MS— 30*112*  H,  88*68  4’  W  .* 
30*112*  N,  80*67.6*  W.;  80*07  8’  N  .  88*54  4* 
W.;  30*07.4*  N,  *8*54  8'  W. 

Pensacola.  FL— 00*18.8*  N,  87*19  0*  W: 
30*16.7*  N,  87*18  3*  W.;  30*16  0-  N  .  87*  *8  2* 
Vf.l  30*16.0*  H,  87*19.4*  W,*  SO’IO.B*  H, 
87*10  4*  W. 

Panama  City.  FL— 30*07.1*  M,  80*40B*  W4 
30*072*  If,  05*45.5*  W  ;  30*DA9*  N.,80*4F.T‘ 
W.;  30*06.7*  H,  *5*46  6*  VI. 

Port  Bt.  Joe.  FL— 29*50.9*  N,  03^aO»  Wj 
29*51.3*  H,  65*29.6*  TV.;  29*49  2*  N  .  83>209* 
W ;  29*49.0’  H,  85*29.0*  TV. 
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St.  Joe.  FL — 29*53.9'  If.  85*31  8*  YV ; 
39*54  l*  N,  83*31.3*  YV;  20««?r  N  .85'30.r 
w.:  29*52.2’  N,  85*30  8*  YV. 

SUIKC-NZCKU  Waterwat,  Trx  \S 
Disposal  Area  No.  I  -BegUiulnj  ut  lat. 

20*28*03".  long.  03*41*14";  tbeuce  to  lat. 
29*28  11".  long.  03*41*14";  thence  to  lat. 
29*20*11".  long.  93*44  14";  thence  to  point 
of  beginning. 

Disposal  Area  No.  2— Beginning  at  lat. 

29*30*41".  long  93*43*49*':  thence  to  lat. 
29*28*42”,  long.  03*41*33”;  thence  to  lat. 
29*28*42".  long.  93*44*49";  thence  to  lat 
23*28*11".  long.  3*44*11*';  thence  to  point 
of  beginning. 

Disposal  Area  No  3— Beginning  at  fat 

29*34*24".  long.  I>.V43*13":  thence  to  lat. 
29*32*47",  long.  W4016 **:  thence  to  lat. 
20*32*06".  long.  93*40*20":  thence  to  lat. 
29*31*42  *.  long.  93 -48  10  *:  thence  to  lat. 
29*32*59".  long.  93*49*48";  thence  to  point 
of  beginning. 

Disposal  Area  No.  4 — Beginning  at  Ut. 

29*38*09",  long.  93*49'23*';  thence  to  lat. 
29*35*63".  long.  93*48*18";  thence  to  lat. 
29*35*06".  long.  93*50*24";  thence  to^at. 
29*36*37".  long.  93*51*09";  thence  to  lat. 
g<0*37*00",  long.  93*50*06'';  thence  to  lat. 
29*37*46”.  long.  93*50*26";  thence  to  point 
of  beginning. 

Galveston  Harro*  and  Chan  nix,  Trias 

D;.:posaJ  Area  No.  1 — Beginning  at  lat. 

29*18*00".  long.  P4*39*30";  thence  to  lat. 
20*15*54”.  long.  94*37  06**:  thence  to  lat. 
29*14*24".  Jong  94*38*42";  thence  to  lat. 
29*10*54",  long  91*41*30":  thence  to  point 
of  beginning. 

FhecroRT  Har»or.  Texas 
Dl.po.al  Area  No.  1—  BegLmlng  at  Ut. 

28*54*42  *.  long.  95*17*38  *:  thence  to  Ut. 
28*54* -3";  long.  95*I6*54":  thenco  to  lat. 
28*53*48",  long.  05*17*27”;  thence  to  lat. 
28*54*21".  long.  05*18*03”:  thence  to  point 
of  beginning. 

Matacoxda  Shv  Channel 
Disposal  Area  No.  1 — Beginning  at  lat. 

28‘24'31",  long.  96*18*  V*;  thence  to  lat. 
28*23*27".  long  96*1/  38";  thence  to  lat. 
28*23*15"  .mg  P6M7-64":  thence  to  lat. 
26*24*. 3*  .  long.  96*19*03":  thence  to  point 
of  beginning. 

Corpus  Ciimsti  ship  Channel 
Disposal  Area  No.  1— Beginning  at  lat. 
37*40*34".  long.  97*0l*51":  thence  to  lat. 
27*48*28”.  long.  96*59*49”;  thence  to  lat. 
37*48*18  *,  long.  96*69*58";  thence  to  Ut. 
27*49*23",  long  97*01*58":  thene*  to  point 
of  beginning. 

Port  Mansfield  Channel 

D!«posal  Area  No.  I— Beginning  at  Ut. 
2u *34*09**,  long.  97*  15*52**;  ,thence  to  lat. 
23  34*09  *.  long  97*15*18  *:  thence  to  lat. 
20*33*37  *.  long.  f>7*ia*l«*’:  thence  to  Ut 
28*81‘S7M,  long  9T*15*52";  thence  to  point 
of  beginning. 

Pi.posal  Area  No.  1- A— Beginning  at  Ut. 
20  34*17".  long  07*18*12";  thence  to  lat. 
26*34*  18**,  long.  97*I5*55**;  thence  to  lat. 
25 *.*13*59",  long,  97*15*52";  thence  to  Ut. 
28 *33*68'’,  long.  07*18*11’  ;  thence  to  point 
of  beginning. 

Brak»s  Inland  Harror 

Dt-posal  Area  No.  1—  Beginning  at  lat. 
2 J *04*38",  long.  07*07*82";  thenep  to  lat. 
24*01*38",  long.  97*06*43";  thence  to  lat. 
26*04*05**,  long.  97*06*42";  thence  to  lat 
26*04*05’*,  long.  91’0VM  ';  thence  to  point 
of  beginning. 


Mississippi  Hirer,  Gulf  Outlet,  La  —  BreU.t. 
Sound  and  Bar  Channel.-  Maintenance 
dredging  disposal  are.*  0.5  inl'.e  wide  by 
12.5  miles  long,  parallel  to  the  chaunel  and 
located  on  the  aouth  side  Beginning  at 
29*32*23"  N.  «nd  89*12*23**  IV..  fallonlng 
channel  centerline  (azimuth  308*47’)  In 
Breton  Sound  to  29*29*15"  N.  and 
89*07*08"  W..  following  centerline 

(azimuth  300*36* )  of  the  gulf  entrance 
channel  to  29*25'06"  N.  and  88'59'54"  \V  . 
thence  to  29*24*45'*  N.  and  89*00*09"  W„ 
thence  to  20*28*53"  N..  and  83*08  08"  YV.. 
thence  to  29*34*41*:  N.  and  8J*12*09"  W.. 
thence  to  the  point  of  beginning. 

Mississippi  Hirer.  Baton  Rouge  to  the  Gulf 
of  Mexico,  La. — South  Pass.  Maintenance 
dredging  disposal  area  06  mile  square, 
parallel  to  the  channel  und  located  on  the 
wrest  side.  Beginning  at  28*58*33'*  N.  and 
89  07*00"  W.,  following  channel  center¬ 
line  (azimuth  295*41')  of  the  gulf  entrance 
channel  to  28 * 58*24* *  N.  and  89*08-30"  W.. 
thence  to  28*57*34"  N.  and  09 *06*42"  W.. 
thence  to  23'58*00"  N.  and  8J*07*18**  W.. 
thence  to  the  point  or  beginning. 

Mississippi  River,  Baton  Rouge  to  the  Oulf  of 
Mexico,  La.— Southwest  Pass.  Maintenance 
dredging  disposal  area  2  miles  square, 
parallel  to  the  channel  and  located  on  the 
west  side.  Beginning  at  28*54*24**  N.  and 
89*26*03"  W..  following  channel  centerline 
(azimuth  0*09*)  of  the  gulf  eutrance  chan¬ 
nel  to  28*52*18**  N.  and  89*26*03"  W, 
thence  to  28*52*18"  N.  and  80*27*48  *  W.. 
thence  to  28*64*24"  N.  and  89*27*48  *  Wi 
thence  to  the  point  of  beginning. 

Mississippi  River  Outlets.  Venice.  La— Tiger 
Pass.  Maintenance  dredging  disposal  area 
0  5  mile  wide  by  1.5  mile*  long,  parallel  to 
the  channel  and  located  on  the  north  side 
Beginning  at  29*08*18"  N.  and  89*25*45** 
W.t  following  channel  centerline  (azimuth 
63*54*)  of  the  gulf  entrance  channel  to 
80*07*38"  N.  and  89*20*51"  YV,  thence  to 
29*07‘49"  N.  and  80*27*00"  W,  thence  to 
29*03*36"  N.  and  89*25*57"  YV„  thence  to 
the  point  of  beginning. 

Waterway  from  Empire.  I.a.  to  the  Oulf  of 
Mexico— Bar  channel.  Maintenance  dredg¬ 
ing  disposal  area  0.5  mile  wide  by  1  mile 
long,  parallel  to  the  channel  and  located 
on  the  west  side.  Beginning  at  29*  15*08** 
N.  and  89*38*30"  W,  following  channel 
centerline  (azimuth  11*08*)  of  the  gulf  en¬ 
trance  channel  to  29*14*30"  N.  and 
89*36*38"  W„  thence  to  20*14*36**  N.  and 
89*36*48"  W,  thence  to  29*15*12"  N.  and 
89*35*42"  W,  thence  to  the  point  of 
beginning. 

Baratarla  Bay  Waterway.  La.— Bar  channel. 
Maintenance  dredging  disposal  area  0.5 
mile  wide  by  2  miles  long,  parallel  to  the 
channel  and  located  on  the  cast  side.  Be¬ 
ginning  at  99*18*18"  N.  and  80*5«*12**  W, 
following  channel  centerline  (azimuth 
312*07')  or  the  gulf  entrance  channel  to 
29*14*42"  N.  and  89*54'36"  YV  ,  thence  to 
29*14*30*’  N.  and  89*84*24* *  YV  .  thence  to 
20*  10*06"  N.  and  89*56*24"  YV  ,  thence  to 
the  point  of  beginning. 

Bayou  Lafourche  and  Lafourche — Jump 
Waterway.  La.— Bell  Pasa.  Maintenance 
dredging  disposal  are*  2.000  feet  wide  by 
1  B  miles  long,  parallel  to  the  channel  and 
located  on  the  west  aide.  Beginning  at 
29*05  00"  N.  and  90*13*45"  W  .  following 
Bell  P aaa  centerline  (azimuth  12*53')  In 
the  gulf  entrance  channel  to  29*03'6l"  N. 
and  00*14*06’*  W.  thence  to  89*03 *57"  N. 
and  90*14*21"  W.  thence  to  20*05’06"  N 
and  00*14*03”  W..  thence  to  the  point  of 
beginning. 

Houma  Navigation  Canal,  La. — Cat  Island 
Pasa.  Maintenance  dredging  disposal  area 
O  S  mile  wide  by  6  mllea  long,  parallel  to 
the  Cat  Island  channel  ancl  lorated  on 


the  v.c*t  skk.  Beginning  at  20*M*43"  N 
and  93*31*48  *  \V..  following  Cat  Island 
centerline  (azimuth  359*41  */  of  the  gulf 
entrance  channel  to  29*03 '42**  N.  aud 
90*34*34"  W,  following  Cat  Izlar.d  center- 
tine  (azimuth  Pl’CO'l  cf  the  gulf  entrance 
channel  to  29*00*24"  N.  end  1>0*34*1***  \7.. 
thence  to  29*00*21*  *  N.  and  00*34*36  *  \V„ 
thence  to  29*03*42"  N.  and  00*34*58"  W.. 
thence  to  29*04*48’*  N.  and  90*35*18"  YV„ 
thence  to  the  joint  of  beginning. 
Atcbafalaya  River—  Morgan  City  to  Uie  Gulf 
of  Mexico.  La.  and  Atchafalaya  River  mkJ 
Bayous  Chene.  Roeuf  and  Black.  Xa. — Bar 
channel.  Maintenance  dredging  disposal 
area  0.5  mile  wide  by  12  miles  long, 
parallel  to  the  bar  channel  and  located  on 
the  east  side.  Beginning  at  29*20  50  *  NT. 
and  91*24*03  *  W,  following  channel  cen¬ 
terline  (azimuth  37*57*)  of  the  gulf  eu¬ 
trance  channel  to  29*11*35  "  .V.  and 

91*32*10"  YV..  thence  to  29*1 1*21”  N.  and 
91*31*37"  W„  thence  to  29*20*36**  N.  and 
91*23*27"  W..  thence  to  the  point  of 
beginning.  *  • 

Freshwater  Bayou.  La — Bar  channel.  Main¬ 
tenance  dredging  disposal  area  2.000  feet 
wide  by  3.3  miles  long,  parallel  to  the 
channel  and  located  on  the  west  aide.  Be¬ 
ginning  at  29*32*00"  N.  and  92*18*48"  YV . 
following  channel  centerline  (azimuth 
09*25*)  of  the  gulf  entrance  to  29*28*2«" 
N.  and  92*19*30”  W„  thence  to  29*28*25*' 
N.  and  92*19*42"  YV,  thence  to  29*32*01" 
N.  and  92*19*00"  YV,  thence  to  the  point 
of  beginning. 

Mermentau  River.  La  Maintenance  dredging 
disposal  areas  0  5  mite  wide  and  1.5  miles 
long,  parallel  to  the  entrar.ee  channels 
In  the  Lower  Mermentau  River  raid  In 
the  Lower  Mud  Lake,  both  located  on  the 
weal  aide: 

Disposal  Area  “A”.  Mermentau  River.  La. 
Beginning  at  29*44*48"  N.  and  93*07*12"  W, 
following  channel  centerline  (azimuth 
256*59  )  of  the  gulf  entrance  to  29*43*39" 
N.  and  93*07*38’*  W„  thence  to  29*43*42"  N. 
end  93*07*48  *  W,  thence  to  29*44*61”  N 
and  93*07*34  '  W,  thence  to  the  polut  of 
beginning. 

Disposal  Area  **B**.  Mermentau  River.  Ia. 
Beginning  at  29*43*24"  N.  and  93*01*54"  YV, 
following  channel  centerline  (azimuth 
359*50*)  of  the  gulf  entrance  to  29*43*33" 
N.  and  93*03*  12”  W,  thence  to  29*42*36" 
N.  and  93*02  24"  W,  thence  to  29*43"27"  N. 
and  W3*02  08"  W,  thence  to  the  point  of 
beginning. 

Calcasieu  River  and  Paso.  La.— Bar  chan¬ 
nel  Maintenance  dredging  disposal  areas  A 
through  O  parallel  to  the  channel  aud  lo¬ 
cated  on  the  east  and  west  side : 

Disposal  Area  ’’A”.  CalcAsleu  River  and 
Pam.  La.  Maintenance  dredging  disposal 
area  one  mile  square  parallel  to  the  bar 
channel  on  the  west  bank.  Beginning  at 
29*45*09"  N.  and  03*20*42"  W„  folio*  Ing 
channel  centerline  (azimuth  351*50*)  of  the 
first  tangent  gulfward  In  the  gulf  entrance 
Channel  to  29*44*39"  N.  and  93*20-36  *  W„ 
1  hence  to  20*44*36"  N.  and  03*2i*33*-  W, 
thence  to  29*45  12*  N.  and  03*21*42**  W, 
thence  lo  the  point  of  beginning 
Disposal  Area  *'B**.  Calcasieu  River  and 
Pose.  I  a.  Maintenance  dredging  disposal  area 
I  mile  square  parallel  to  the  bar  channel 
and  located  on  the  east  bank.  Beginning  at 
29*45  27"  N.  and . 93*20*33"  W.  following 
channel  centerline  (azimuth  351*50  )  of 
the  first  tangent  gulf  ward  in  the  gulf  en¬ 
trance  channel  to  29*44*42"  N.  and  93*20*2|** 
YV  .  thence  to  29*44  43”  N  and  93*19*30"  W, 
1  hence  to  29*45*39"  N.  and  93*19  36  *  W, 
thence  to  the  point  of  beginning. 

Disposal  Area  "C**.  Calcasieu  River  and 
Pass.  I.a.  Molnlenance  dredging  disposal  area 
1  rplle  wide  bv  5  5  miles  long,  parallel  to  the 
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Bar  -channel  and  Icw.itrd  on  the  we»t  aide. 
Beginning  r.t  20*44*30"  N.  and  9j*20'38**  W.. 
following  channel  centcrllna  (azimuth 
351*60')  of  tho  first  tan, rent  gxilferard  In  the 
KUif  entrance  channel  to  29*39'46"  N.  cud 
93*  19'48"  W..  thence  to  39*39*42"  N.  and 
03*20  4*  W  thence  to  39*44*24"  H.  end 
93*21*30*'  W  .  ’hence  to  the  point  o'  Begin¬ 
ning- 

Disposal  Area  *'D‘\  Ca’.cr  'tj  r^/<r  and 
Paw.  La.  MAlntenar.ee  dred^  -,g  Civjoaal  area 
1  nule  wide  by  5.5  mllu  long,  parallel  to 
the  bar  channel  and  located  on  the  west  side 
Beginning  at  29*37'4a**  N.  and  93*19*24"  W  . 
following  channel  centerline  (azimuth 
351*50’)  of  Die  Drat  tangent  gulf  ward  In  the 
gulf  entrance  channel  to  29*37  24"  N.  eud 
93*13*21"  W.,  fotlowltv*  channel  centerline 
(azimuth  321*37*)  of  the  second  tangent 
gulf  ward  fn  the  gulf  entrance  channel  to 
29*34*I2’*  N.  and  93*18*19**  W..  thence  to 

29*33*06’*  N.  and  93*15’36"  W..  thenoe  to 

2Q*37’24"  R.  and  93*20’24"  W..  thence  to 

29  *37*46**  N.  and  93*20*24"  tT,  thence  to  the 
point  of  beginning 

Disposal  Area  *  E\  Colcoaltu  River  and 
Poos.  La.  Maintenance  dredging  disposal  area 
0.75  mile  wide  by  0.75  miles  long,  parallel  to 
the  bar  channel  and  located  on  the  west  aide. 
Beginning  at  20*33*54**  R.  and  93*I6‘24"  W  l 
following  channel  centerline  (azimuth 
321*37*)  of  the  second  tangent  gulftrard  In 
the  gulf  entrance  channel  to  29*31*00**  N. 
and  03*13*46’*  W.,  following  channel  center¬ 
line  (azimuth  356*58*)  ot  the  third  tangent 
gulf  ward  in  the  gulf  entrance  channel  to 
29*77*00**  N.  and  03*13*43"  W.  thence  to 
29*28’54**  N.  and  93*I4’24"  W.  thence  to 
20*30*54’'  N.  and  93*:4'2«”  tv.  thence  to 
29*33*  12”  N  and  93*16*35”  W..  thence  to  the 
point  of  beginning. 

Disposal  Area  **P*\  Calcasieu  River  and 
Pass.  lot.  Maintenance  dredging  disposal  area 
0.75  mile  wide  by  2.5  miles  long.  parallel  to 
the  bar  channel  and  located  on  the  east  side. 
Beginning  at  29*44’42"  N.  and  93*20*12’*  W  . 
following  channet  centerline  (azimuth 
351*50’)  of  the  Orst  tangent  gnifward  In  the 
gulf  entrance  channel  to  29*42'36’*  N.  and 
63*19*46"  W.  thenc#  to  29*42*42**  N.  and 
93*19*06’*  \V..  thence  to  29*4|’46”  N.  and 
93*  19’24"  W..  thence  to  the  point  of  begin¬ 
ning. 

Di-vposal  Area  "O'*.  Calcasieu  River  and 
Pass.  La.  Maintenance  dredging  disposal  area 
1  mile  wide  by  0  5  mile  long,  parallel  to  the 
bar  channel  and  located  on  the  west  side 
Beginning  at  29*44’54"  N.  and  OJ’20’3*’*  W.. 
following  channel  centerline  (azimuth 
361*50  )  of  the  first  tangent  gulftrard  In  the 
gulf  entrance  channel  to  29*44'42"  N.  and 
93*29'36"  W..  thence  to  29'44'42”  R.  and 
93*20*48"  tv.,  following  channel  centerline 
again  to  20*44’3O"  R.  and  W2042  *  W. 
thence  to  22*44 ’24"  S.  and  *3*31*30*’  W. 
thence  to  29*44’48"  N.  and  93*21*30*'  W  . 
thence  to  the  point  of  beginning 

Crescent  City  Harbor— #1  *43'15**  14., 

124*12  10 ”  W.  (1.000  yd  diameter) 

Crescent  City  100  fathom— 41  *4J’50"  N.. 

124*26  00"  W.  (1.000  yd.  diameter) 
Humboldt  nay  Harbor— 40*43*44**  14. 

124*18*42”  W.  (500  yd  diameter) 

Noyo  Rl»#r— 39*25*46"  M..  123*49*42"  W.  (500 
yd.  diameter) 

Parallon  Islands- 37*31'4S’’  U„  122*59*00’* 
W  ( 1.000  yd.  rsdlus) 

San  rranclsco  Channel  Bar— 37*4806'*  N.. 

122 ’35  45”  W  (5.000  yds.  X  t.000  yds  ) 

Mom  Landing  100  fathom— 36’37’53**  14.. 

121*49*94"  tV.  (BOO  yd.  radius) 
port  Huenema— 34*09*00"  14..  II9M4  00"  W. 
i  i.ooo  yd  radius) 

Los  Angeles-  -33 ’37 ’06’ *  M.  Il8't7’2»"  W. 
(1.000  yd  radius) 

Newport  Beach  —33*31*43"  R.  117*5148"  W 

( f  .000  yd.  radios) 


RULES  AND  REGULATIONS  ' 

Kan  Dleru  -Point  I.oo-,a— 32*35'00"  N, 
117*17*30"  W.  (1.000  jd  r-dlus) 

San  Diego  100  fathom— 32*36’50’'  N-. 

117*20'40"  W.  (1,000  yd.  radius) 

Honolulu  Harbor — 21*14*30"  197*91*30" 

W.  (1.000  yd.  radius) 

Kauai— Nawlllwlll — 21*55  'iO”  K,  159*17  00" 
W.  (1.000  yd.  radius) 

Kauai- Hanapepe— 21  50TS"  N..  I59*33'30" 
W  (1.000  yd.  radius) 

OuamTrApra  'Harbor- -J3*29’30’*  N, 
144*34'30”  K.  (1.000  yd.  radius) 

American  Samoa— Pago  Pago  Harbor— 
14*23  00”  3.  170*39*33"  W.  (1.000  yd. 
radius  i 

Mouth  of  Columbia  Ri.er — *6*14*37"  N. 
I24'10’34"  W.;  46*13*55  ’  R.,  124*1001" 
W  ;  46*13  45”  R.,  124*10*26"  W.;  4614  28 
N..  124*10’09"  W. 

Mouth  of  Columbia  River— 46’13’03’’  N.. 
124*06  17"  W.;  46*12*50"  14 ..  124*05*99 " 
W  ;  46*1213"  N..  124*06*43"  W.;  46*12  26  ' 
N..  124*07  05"  W. 

Afouth  of  Columbia  River — *6*19*43"  N.. 
124*09*21"  W.:  46*15’36"  N,  124*05  11" 
W.;  46*19*11"  N-.  124 ‘09*53**  W.;  46*1518" 
N..  124*08  03"  W. 

Mouth  of  Columbia  River— 46*12*12"  N- 
134*09  00  W.;  46*12*00”  R„  124*08'42" 

W.;  46*11*46’’  N.  124*09*00* ’  W.j  46*12  00" 
N  .  124*09’ 16"  W. 

Mouth  of  Columbia  River— 46*12*06”  &■, 
124*05’46"  W.;  46*11*62"  124*05'25” 

W.;  46*11*16"  N.  124  06  14"  W  :  46*11*26" 
N  .  124*06  35  ’  tV. 

Chetco  River  Entrance — 42*0t'56”  N.. 

124*16  33"  W.:  42*01*56"  X,  124*16  09" 
W.;  42*01'38  '  N  .  124*16  09"  \V.;  42*01*36" 
N..  124*  16*33’’  \V. 

Rogue  River  Entrance — 42’24*16"  K. 
124  26’48"  W:  42*24*04".  124*28*33** 

W  ;  42*23  40”  R..  13«*27T3"  W.;  42’23’52" 
X-  124*27*26"  W. 

Cocjullle  River  Entrance — 43*07’54”  N..  124’- 
27’01”  W.;  43*07’30”  N,  124*26*27"  W.; 
43*07*20”  N,  124*26’40**  W.;  43*07*44**  N, 
I24*27'17*’  W. 

Coos  Bay  Entrance— 43  2r59"  >f,  124  22’45" 
W.;  43*21*48'*  N  .  124*21*59**  W.;  43  21’35" 
N  .  124*23*09“  W.;  43*21*46"  N..  124*22  - 
61"  W. 

Coos  Bay  Entrance— 43 ‘22*44"  Jf..  124*22’ 18" 
W.;  43’22’29"  H.  124*21*34"  W.;  43*22*- 
16**  124*21*42  ’  W  ;  U*22’3t**  R,  124*- 

22*26”  W. 

Umpqua  River  Entrance — 43*40*07"  N..  124*- 
1418"  W.;  43*40’07"  N.  124*13'42"  tV.; 
43*30  53”  H..  124*13‘42‘*  W.;  43*39’53”  N. 
124*14*16"  W 

Sulslaw  River  Entrance — 44*01*32**  N.  124*- 
09*37’*  W;  44*01  '23"  R,  124  02*03"  W ; 
44*01*14'*  N.  124*06*07"  W.;  44*01*94" 
124*09-42"  W 

Tillamook  Bay  Entrance—  45 '34 ’09’ '  R  .  123*- 
60*37"  tV;  45*34*09"  N.  123*56  45  '  W.; 
45*33*99"  R  .  I23*96*49"  W  .  45*33'35’  N. 
123*89*37-'  \V. 

Depoe  Bay— 44  48  33"  tf .  124*03’53**  W  ;  44*- 
48'32"  N..  124*03’43”  W:  «4’4«’I5”  N.. 
124*03*49”  \V.;  44  ’4«'l«"  R..  12**03’5»”  W 
Depoe  Bay— 44*46  00-'  R,  124*05  05  *  W.;  44  - 
48*09’;  W.  124*01*89"  W.;  44*47’63”  N. 
124*04*99"  W.;  44  47  S3"  R..  121*05  05  ’  W 
Taqufna  Bay  and  Harbor  Entrance — M*36  - 
31”  N..  124*06*04"  W:  «4*36’3r*  R..  124*- 
05*16**  tV;  44*36  17**  R,  124*05  18"  W : 
44*38*17’*  M..  124  06  94’*  tV 
Port  Orford— 42  44*08"  R,  124*29*36'*  W.; 
42*44  08’*  N.  124  ’29‘2R"  W  ;  42*43*52’*  N  . 
124*29’28  *  tV.;  42*43’52"  M .  12l*29*38"  W 
Wlllapa  Bay  46*14’00"  R.  I24*10’00"  W.; 

46*39  00"  N  .  124*09*00"  W. 

Nome — M‘30'40  *  N,  165’25’52"  W  64*29'- 
18”  H  .  165*26  04”  W  :  64*29*13"  N.  165’- 
28'22’*  tV  :  64*  29*64*’  N  .  165  24  4S  *  W 
Anchorage  Harbor-61  *14  07"  N,  149*53  56" 
W  ;  81*14*16  ’  N  .  149‘64’IS”  W.;  6I*1I*1V* 
H..  149*63  36  ’  W;  61*14*39  *R.  149*.V3'l7** 
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(b<  Tho  XolJotvJng  sitf.e  Art  firs!’ an  ltd 
"Approved  Ocean  .  Dumping  Sites'*  tor 
continuing  use,  subject  to  the  iiMcd  re¬ 
strictions:  \ 

(1)  Oulf  Ocean  Incineration  tiiw— Region 
VI.  Location — latitude  and  longitude — 
27*06  12”  N..  93*24*15**  tV.;  26*32  24”  N, 
63*15’30”  tV.;  26*19*00**  N.  93  56  00'*  W,- 
26*52’40”  N..  94*04*40”  W. 

Size — (square  miles)  1892. 

Depth— (feet)  4500. 

Primary  Use:  At  sea  Incineration  primarily 
for  organochlorlne  wastes.  Incineration  of 
other  wastes  will  require  research  studies  or 
equivalent  technical  .documentation  to  de¬ 
termine  accept  ability  for  ocean  incinera¬ 
tion. 

Period  of  uae:  Until  September  15.  1981. 
Restriction:  Only  one  ship  will  be  permitted 
to  burn  wastes  at  a  time,  except  under  ex¬ 
treme  emergencies. 

§228.13  Guidelines  for  qrrnn  disposal 
‘the  baseline  or  trend  assessment  sur¬ 
veys  under  Section  102  of  the  Act. 
The  purpose  ol  a  baseline  or  trend  as¬ 
sessment  survey  is  to  determine  the 
physical,  chemical,  geological,  and  bio¬ 
logical  structure  of  a  proposed  or  exist¬ 
ing  disposal  site  at  the  time  of  the  sur¬ 
vey.  A  baseline  or  trend  assessment  sur¬ 
vey  is  to  be  regarded  ns  a  comprehensive 
synoptic  and  representative  picture  of 
existing  conditions;  each  such  survey  is 
to  be  planned  as  part  of  a  continual 
monitoring  program  through  which 
changes  in  conditions  at  a  disposal  site 
can  be  documented  and  assessed.  Sur¬ 
veys  will  be  planned  in  coordination  with 
the  ongoing  programs  of  NOAA  and 
other  Federal.  State,  local,  or  private 
agencies  with  missions  in  the  marine  en¬ 
vironment.  The  field  survey  data  collec¬ 
tion  phase  of  a  disposal  site  evaluation  or 
designation  study  shall  be  planned  and 
conducted  to  obtain  a  body  of  informa¬ 
tion  both  representative  or  the  site  at  the 
time  of  study  and  obtained  by  techniques 
reproducible  in  precision  and  accuracy 
In  future  studies.  A  full  plan  of  study 
which  will  provide  a  record  of  sampling, 
analytical,  and  data  reduction  procedures 
must  be  developed,  documented  and  ap¬ 
proved  by  tile  EPA  management  author¬ 
ity.  Plans  for  all  surveys  which  will 
produce  information  to  be  used  in  the 
preparation  of  environmental  impact 
statements  will  be  approved  by  the  Ad¬ 
ministrator  or  his  designee.  This  plan  of 
study  also  shall  bo  Incorporated  as  an 
appendix  Into  a  technical  report  on  the 
study,  together  with  notations  describ¬ 
ing  deviations  from  the  plan  required 
In  actual  operations.  Relative  emphasis 
on  Individual  aspects  of  the  environment 
at  each  site  will  depend  on  the  type  of 
wastes  disposed  of  at  the  site  and  the 
manner  In  which  such  wastes  are  likely 
to  affect  the  local  environment,  but  no 
major  feature  of  the  disposal  site  may  be 
neglected.  The  observations  made  and 
the  data  obtained  are  to  be  based  on  the 
Information  necessary  to  evaluate  the 
site  for  ocean  dtunplng.  The  parameters 
measured  will  be  those  indicative,  either 
directly  or  In  directly,  of  ihc  Immediate 
and  long-term  Impact  of  pollutants  on 
the  environment  at  the  dispbaal  site 
and  adjacent  land  or  water  arras.  An 
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initial  disposal  aite  evaluation  or  desig¬ 
nation  study  should  provide  ?ui  im¬ 
mediate  baseline  appraisal  of  a  particular 
site,  but  It  should  also  be  regard**!  as  the 
first  of  a  series  of  studies  to  be  con¬ 
tinued  as  long  as  the  site  Is  used  for  waste 
disposal. 

(a)  Timing.  Baseline  or  trend  assess¬ 
ment  surveys  will  be  conducted  with  due 
regard  for  climatic  and  seasonal  impact 
on  stratification  and  other  conditions  in 
the  upper  layers  of  the  water  column. 
Where  a  choice  of  season  Is  feasible,  trend 
assessment  surveys  should  be  made  dur¬ 
ing  those  months  when  pollutant  ac¬ 
cumulation  within  disposal  sites  Is  likely 
to  be  most  severe,  or  when  pollutant. im¬ 
pact  within  disposal  sites  is  likely  to  be 
most  noticeable. 

<1)  Where  disposal  sites  are  near  large 
riverine  inflows  to  the  ocean,  surveys  will 
be  clone  with  due  regard  for  the  seasonal 
variation  in  river  flow.  In  some  cases 
several  surveys  at  various  river  flows  may 
be  necessary  before  a  site  can  be  ap¬ 
proved. 

(2)  When  initial  surveys  show  that 
seasonal  variation  Is  not  significant  and 
surveys  at  greater  than  seasonal  Inter¬ 
vals  are  adequate  for  characterizing  a 
site,  resurveys  shall  be  carried  out  In 
climatic  conditions  as  similar  to  those 
of  the  original  surveys  as  possible,  par¬ 
ticularly  In  deptlis  less  than  200  meters. 

(b)  Duration.  The  actual  duration  of 
a  field  survey  will  depend  upon  the  size 
and  depth  of  the  site,  weather  condi¬ 
tions  during  the  survey,  and  the  types  of 
data  to  be  collected.  For  example,  for  a 
survey  of  an  area  of  100  square  miles  on 
the  continental  shelf.  Including  an  aver¬ 
age  dump  site  and  the  region  con¬ 
tiguous  to  it,  an  on-site  operation  would 
be  scheduled  for  completion  within  one 
week  of  weather  suitable  for  on-slte 
operations.  More  on-slte  operating  time 
may  be  scheduled  for  larger  or  highly 
complex  sites. 

(c)  Numbers  and  Locations  of  Sam¬ 
pling  Stations.  The  numbers  and  loca¬ 
tions  of  sampling  stations  will  depend  In 
part  on  the  local  bathymetry  with  mini¬ 
mum  numbers  of  stations  per  site  fixed 
as  specified  In  the  following  sections. 
Where  the  bottom  Is  smooth  or  evenly 
sloping,  stations  for  water  column  meas¬ 
urements  and  benthic  sampling  and  col¬ 
lections,  other  than  trawls,  shall  be 
spaced  throughout  the  survey  area  In  a 
manner  planned  to  provide  maximum 
coverage  of  both  the  disposal  site  and 
contiguous  control  areas,  considering 
known  water  movement  characteristics. 
Where  there  are  major  irregularities  In 
the  bottom  topography,  such  os  canyons 
or  gullies,  or  In  the  nature  of  the  bottom, 
sampling  stations  for  sediments  and  ben¬ 
thic  communities  shall  be  spaced  to  pro¬ 
vide  representative  sampling  of  the 
major  different  features. 

Sampling  shall  be  done  within  the 
dump  site  itself  and  In  the  contiguous 
area.  Sufficient  control  stations  outside  a 
di  rpcftl  site  aha  11  ho  occupied  to  char¬ 
acterize  the  control  are a  environment 
at.  least  as  well  os  tho  disposal  site  Itself. 
Where  there  are  known  persistent  cur¬ 
rents.  sampling  In  contiguous  areas  shall 
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include  at  least  two  stations  downcumnt 
of  the  dump  site,  and  at  least  two  stc 
tions  upeurrent  of  the  site. 

<d)  Measurements  in  the  Water  Col¬ 
umn  at  and  near  the  Dump  Site. 

(1)  Water  Quality  Parameters  Meas¬ 
ured.  These  shall  include  the  major  lndl- 
cators  of  water  quality,  particularly  those 
likely  to  be  affected  by  the  waste  pro¬ 
posed  to  be  dumped.  Specifically  included 
at  all  stations  are  measurements  of  tem¬ 
perature.  dissolved  oxygen,  salinity,  sus¬ 
pended  solids,  turbidity,  total  organic 
carbon,  pH,  Inorganic  nutrients,  and 
chlorophyll  a. 

<i)  At  one  station  near  the  center  of 
the  disposal  site,  samples  of  the  water 
column  shall  be  taken  for  the  analysis  of 
the  following  parameters:  mercury,  cad¬ 
mium,  copper,  chromium,  zinc,  lead,  ar¬ 
senic.  selenium,  vanadium,  beryllium, 
nickel,  pesticides,  petroleum  hydrocar¬ 
bons,  and  persistent  orga nohalogens. 
These  samples  shall  be  preserved  for 
subsequent  analysis  by  or  under  the  di¬ 
rect  supervision  of  EPA  laboratories  in 
accordance  with  the  approved  plan  of 
study. 

(11)  These  parameters  are  the  basic 
requirements  for  all  sites.  For  the  evalu¬ 
ation  of  any  specific  disposal  site  addi¬ 
tional  measurements  may  be  required, 
depending  on  the  present  or  intended 
use  of  the  site.  Additional  parameters 
may  be  selected  based  on  the  materials 
likely  to  be  In  wastes  dumped  at  the  site, 
and  on  parameters  likely  to  be  affected 
by  constituents  of  such  wastes.  Analysis 
for  other  constituents  characteristic  of 
wastes  discharged  to  a  particular  dis¬ 
posal  site,  or  of  the  Impact  of  such 
wastes  on  water  quality,  will  be  Included 
In  accordance  with  the  approved  plan  or 
study. 

(2)  Water  Quality  Sampling  Require¬ 
ments.  The  number  of  samples  collected 
from  the  water  column  should  be  suffi¬ 
cient  to  Identify  representative  changes 
throughout  the  water  column  such  ns  to 
avoid  short-term  Impact  due  to  disposal 
activities.  The  following  key  locations 
should  be  considered  In  selecting  water 
column  depths  for  sampling: 

(I)  Surface,  below  Interference  from 
surface  waves; 

(II)  Middle  of  the  surface  layer: 

(ill)  Bottom  of  the  surface  layer. 

(Iv)  Middle  of  the  thcrmoclinc  or  halo- 

cline,  or  both  If  present: 

fv)  Near  the  top  of  the  stable  layer 
beneath  »  thermocllne  or  haloclinc; 

(vl)  Near  the  middle  of  a  stable  layer; 

(vll)  As  near  the  bottom  as  feasible; 

(vlll)  Near  the  center  of  any  rone 
showing  pronounced  biological  activity 
or  lack  thereof. 

In  very  shallow  waters  where  only  n 
few  of  these  would  be  pertinent,  as  a 
minimum,  surface,  mid-depth  and  bot¬ 
tom  samples  shall  he  taken,  with  samples 
at  additional  depths  being  added  as  in¬ 
dicated  by  local  conditions.  At  dls-" 
posol  sites  far  enough  away  from  the 
influence  of  major  river  Inflows,  ocean 
or  coastal  currents,  or  other  feature* 
which  might  cause  local  perturba¬ 
tions  in  water  chemistry,  a  minimum  of 
5  water  chemistry  stations  should  Ik*  oc¬ 


cupied  within  the  boundaries  of  a  site. 
Additional  stations  should  be  added  when 
the  area  to  be  covered  In  the  survey  is 
more  than  20  square  miles  or  when  local 
perturbations  in  water  chemistry  may  be 
expected  because  of  the  presence  of  one 
of  the  features  mentioned  above.  In  zones 
where  such  impacts  are  likely,  stations 
shall  be  distributed  so  that  at -least  3 
stations  are  occupied  fn  the  transition 
from  one  stable  regime  to  another.  Each 
wuter  column  chemistry  station  shall  be 
replicated  a  minimum  of  2  times  during 
a  survey  except  in  waters  over  200  melers 
deep. 

(3)  Wafer  Column  Biota.  Sampling 
stations  for  the  biota  in  the  water  col¬ 
umn  shall  he  as  near  ns  feasible  to  sta¬ 
tions  used  for  water  quality;  in  addition 
at  least  two  night-time  stations  in  the 
disposal  site  and  contlguous^area  are  re¬ 
quired.  At  each  station  vertical  or  oblique 
tows  with  appropriately-meshed  nets 
shall  be  used  to  assess  the  microzoo¬ 
plankton.  the  nekton,  and  the  macro2oo- 
plankton.  Towing  times  and  distances 
shall  be  sufficient  to  obtain  representa¬ 
tive  samples  of  organisms  near  water 
quality  stations.  Organisms  shall  be 
sorted  and  identified  to  taxonomic  levels 
necessary  to  identify  dominant  orga¬ 
nisms,  sensitive  or  indicator  organisms, 
and  organism  diversity.  Tissue  samples  of 
representative  species  shall  be  analyzed 
for  pesticides,  persistent  organolialogens. 
and  heavy  metals.  Discrete  water  samples 
shall  also  be  used  to  quantitatively  assess 
the  phytoplankton  at  each  station. 

These  requirements  are  the  minimum 
necessary  in  all  case*.  Where  there  are 
discontinuities  present,  such  as  thermo- 
clincs,  haloclines,  convergences,  or  up- 
weliing,  additional  tows  shall  be  made  In 
each  water  mass  as  appropriate.' 

(e)  Measurements  of  the  Benthic  Re¬ 
gion. 

(1)  Bottom  Sampling.  Samples  of  the 
bottom  shall  be  taken  for  both  sediment 
composition  and  structure,  and  to  deter¬ 
mine  the  nature  and  numbers  of  benthic 
biota.'  — 

(1)  At  each  station  sampling  may  con¬ 
sist  of  core  samples,  grab  samples,  dredge 
samples,  trawls,  and  bottom  photography 
or  tele  vision,  where  available  and  feasi¬ 
ble.  depending  on  the  nature  of  the  bot¬ 
tom  and  the  type  of  disposal  site.  Each 
type  of  sampling  shall  be  replicated  suf¬ 
ficiently  to  obtain  a  representative  set  of 
samples.  The  minimum  numbers  of  repli¬ 
cates  of  successful  samples  at  each  conti¬ 
nental  shelf  station  for  each  type  of 
device  mentioned  above  are  as  follows: 


Cores  - _  S- 

Orsbs  .  » 

Ilreclge  ....... - .......  3. 

Trawl  - -  30 -min  low 


lesser  numbers  of  replicates  may  be 
allowed  In  water  deeper  than  200  meters, 
at  those  sites  where  pollution  Impacts  on 
tho  bottom  arc  unlikely  in  the  judgment 
of  tho  EPA  management  authority. 

<U)  Selection  of  bottom  stations  will 
be  based  to  a  large  extent  on  the  bot¬ 
tom  topography  and  hydrography  as 
determined  by  Uie  bathymetrto  survey. 
On  the  continental  shelf,  where  the  bot¬ 
tom  has  no  significant  dlsronttnu'tles,  a  * 
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bottom  station  density  of  at  least  three 
time."  the  water  column  stations  is  rec¬ 
ommended.  depending  on  the  type  of 
site  being  evaluated.  Where  there  are 
significant  differences  in  bottom  topog¬ 
raphy.  additional  stations  shall  be  oc¬ 
cupied  near  the  discontinuity  and  on 
each  side  of  it.  Beyond  the  continental 
shelf,  lesser  densities  may  be  used. 

(2)  Bathymetric  Survey.  Sufficient 
tracklines  shall  be  run  to  develop  com¬ 
plete  bottom  coverage  or  bathymetry 
with  reasonable  assurance  of  accurate 
coverage  of  bottom  topography,  with 
trackline  direction  and  spacing  as  close 
as  available  control  allows.  The  site  it¬ 
self  is  to  be  developed  at  the  greatest 
density  possible,  with  data  to  be  collect¬ 
ed  to  a  suitable  distance  about  the  site 
as  is  required  to  identify  major  changes 
in  bathymetry  which  might  affect  the 
site.  Specifications  for  each  bathymetric 
survey  will  vary,  depending  on  control, 
bottom  complexity,  depths,  equipment, 
and  map  scale  required.  In  most  cases, 
a  bathymetric  map  at  a  scale  of  1:25,000 
to  1 : 10,000  will  be  required,  with  a  mini¬ 
mum  of  1-5  meter  contour  interval  ex¬ 
cept  In  very  flat  areas.  When  the  fore¬ 
going  bathymetric  detail  is  available 
from  recent  surveys  of  the  disposal  site, 
bathymetry  during  a  baseline  or  trend 
assessment  survey  may  be  limited  to 
sonar  profiles  of  bathymetry  on  transects 
between  sampling  stations. 

(3)  Nature  of  Bottom.  The  size  dis¬ 
tribution  of  sediments,  mineral  charac¬ 
ter  and  chemical  quality  of  the  bottom 
will  be  determined  to  a  depth  appropri¬ 
ate  for  the  type  of  bottom.  The  follow¬ 
ing  parameters  will  be  measured  at  all 
stations:  particle  size  distribution,  ma¬ 
jor  mineral  constituents,  texture,  settling 
rate,  and  organic  carbon. 

(|>  At  several  stations  near  the  cen¬ 
ter  of  the  disposal  site,  samples  of  sedi¬ 
ments  shall  be  taken  for  the  analysis  of 
the  following  parameters:  mercury,  cad¬ 
mium.  copper,  chromium,  zinc,  lead, 
arsenic,  selenium,  vanadium,  beryllium, 
nickel,  pesticides,  persistent  organohal- 
ogens.  and  petroleum  hydrocarbons. 
These  samples  shall  be  preserved  for  sub¬ 
sequent  analysis  by  or  under  the  direct 
supervision  of  EPA  laboratories  in  ac¬ 
cordance  with  the  approved  plan  of 
study. 

(ili  These  parameters  are  the  basic 
requirements  for  all  sites.  For  the  eval¬ 
uation  ef  any  specific  disposal  site  ad¬ 
ditional'  measurements  may  be  required, 
depending  on  the  present  or  intended 
use  of  vhe  site.  Additional  parameters 
may  be  selected  based  on  the  materials 
likely  to  be  In  wastes  dumped  at  the  site, 
and  on  parameters  likely  to  be  affected 
by  constituents  of  such  wastes.  8uch  ad¬ 
ditional  parameters  will  be  selected  by 
Die  EPA  management  authority  . 

Mi  Benthic  Biota.  This  shall  consist 
of  a  quantitative  and  qualitative  evalu¬ 
ation  ot  benthic  communities  including 
macroinfauna  and  mac roeptf anna,  mei¬ 
obenthos.  and  mlerobentho.s.  and  should 
include  on  appraisal,  based  on  existing 
information,  of  the  sensitivity  of  In¬ 
digenous  species  to  the  waste  proposed  to 
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be  discharged.  Organisms  shall  be  sorted, 
and  identified  to  taxonomic  levels  neces¬ 
sary  to  identify  dominant  orgnnisms, 
sensitive  or  indicator  organisms,  and  or¬ 
ganism  diversity.  Tissue  samples  of  the 
following  types  of  organisms  shall  be 
analyzed  for  persistent  organohalogens. 
pesticides,  and  heavy  metals: 

(i)  A  predominant  species  of  demer¬ 
sal  flsh; 

(ii) '  The  most  abundant  macroin- 
faunal  species:  and 

(Hi)  A  dominant  eplfaunal  species, 
with  particular  preference  for  a  spe¬ 
cies  of  economic  importance. 

(f)  Other  Measurements. 

(I)  Hydrodynamic  Features.  Th-  di¬ 
rection  and  speed  of  water  movement 
shall  be  characterized  at  levels  appropri¬ 
ate  for  the  site  and  type  of  waste  to  be 
dumped.  Where  depths  and  climatic  con¬ 
ditions  are  great  enough  for  a  thermo- 
cline  or  halocline  to  exist,  the  relation¬ 
ship  of  water  movement  to  such  a  fea¬ 
ture  shall  be  characterized. 

(i)  Current  Measurements.  When  cur¬ 
rent  meters  are  used  as  the  primary 
source  of  hydrodynamic  data,  at  least  4 
current  meter  station",  with  at  least  3 
meters  at  depths  appropriate  for  the  ob¬ 
served  or  expected  discontinuities  in  the 
w'ater  column  should  be  operated  for  as 
long.as  possible  during  the  survey.  Where 
feasible,  current  meters  should  be  de¬ 
ployed  at  the  Initiation  of  the  survey  and 
recovered  after  its  completion.  Stations 
should  be  at  least  a  mile  apart,  and 
should  be  placed  along  the  long  axis  of 
the  dumping  site.  For  dumping  sites  more 
than  10  miles  alomr  the  long  axis,  one 
current  meter  station  every  5  miie3 
should  be  operated.  Where  there  are  dis¬ 
continuities  in  surface  layers,  e  g.,  due  to 
land  runoff,  stations  should  be  operated 
In  each  water  moss. 

(II)  Water  Mass  Movement.  Acceptable 
methods  Include:  dye.  drogues,  surface 
drifters,  side  scan  sonar,  bottom  drifters, 
and  bottom  photography  or  television. 
When  such  technique*  are  the  primary 
source  of  hydrodynamic  data,  coverage 
should  be  such  that  all  significant  hydro¬ 
dynamic  features  likely  to  affect  waste 
movement  are  measured. 

(2 1  Sea  State.  Observations  of  sea 
state  and  of  standard  meteorological 
parameters  shall  be  made  at  8-hour  In¬ 
tervals. 

(3>  Surface  Phenomena.  Observations 
shall  be  made  of  oil  slicks,  floating  mate¬ 
rials.  and  other  visible  evidence  of  pol¬ 
lution:  and.  where  possible,  collections 
of  floating  materials  shall  be  made. 

(g)  Survey  Procedures  and  Tech¬ 
niques.  Techniques  and  procedures  used 
for  sampling  and  analysis  shall  repre¬ 
sent  the  state-of-the-art  In  ocean¬ 
ographic  survey  and  analytical  practice. 
Survey  plans  shall  specify  the  methods 
to  be  used  and  will  be  subject  t-o  approval 
by  EPA. 

<h>  Quality  Assurance.  The  EPA  man¬ 
agement  authority  may  require  that  cer¬ 
tain  samples  be  submitted  on  »  routine 
basis  to  EPA  laboratories  for  analysts  as 
well  as  being  analyzed  by  the  surveyor, 
and  that  EPA  personnel  participate  In 
some  Held  surveys. 
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PART  229— GENERAL  PERMITS 
SK.  .  ‘  j 

220.1  Burial  at  sea 
220  2  ’transport  of  target  vessels. 

229.3  Transportation  and  disposal  of  vessels. 

AtmiourTT:  33  U.SC.  1412  and  14I«r 
§  229.1  Burial  at  sea. 

(a)  All  persons  subject  to  Title  I  of 
the  Act  are  hereby  granted  a  general 
permit  to  transport  human  remains  from 
the  United  States  and  all  persons  own¬ 
ing  or  operating  a  vessel  or  aircraft  reg¬ 
istered  in  the  United  States  or  flying  the 
United  States  flag  and  all  departments, 
agencies,  or  instrumentalities  of  the 
United  States  are  hereby  granted  a  gen¬ 
eral  permit  to  transport  human  remains 
from  any  location  for  the  purpose  of 
burial  at  sea  and  to  bury  such  remains 
at  sea  subject  to  the  following  conditions: 

(1)  Except  as  herein  otherwise  pro¬ 
vided.  human  remains  shall  be  prepared 
for  burial  at  sea  and  shall  be  buried  in 
accordance  with  accepted  practices  and 
requirements  as  may  be  deemed  appro¬ 
priate  and  desirable  by  the  United  States 
Navy.  United  States  Coast  Guard,  or  civil 
authority  charged  with  the  responsibility 
lor  making  such  arrangements: 

(2)  Burial  at  sea  of  human  remains 
which  are  not  cremated  shall  take  place 
no  closer  than  three  nautical  miles  from 
land  and  in  water  no  less  than  one  hun¬ 
dred  fathoms  (six  hundred  feet)  deep 
and  jn  no  less  than  three  hundred  fath¬ 
oms  (eighteen  hundred  feet)  from  (I) 
27*30  00"  to  31*00'00"  North  Latitude 
off  St.  Augustine  and  Cape  Canaveral. 
Florida;  (ID  82  20*00 "  to 84*00*00"  West 
Longitude  off  Dry  Tortugas,  Florida:  and 
(ill)  87*15*00”  to  89*50*00"  West  Longi¬ 
tude  off  the  Mississippi  River  Delta.  Lou¬ 
isiana.  to  Pensacola.  Florida.  All  neces¬ 
sary  measures  shall  be  taken  to  ensure 
that  the  remains  sink  to  the  bottom  rap¬ 
idly  and  permanently;  and 

(3)  Cremated  remains  shall  be  buried 
in  or  on  ocean  waters  without  regard  to 
the  depth  limitations  specified  in  para¬ 
graph  (a)(2)  of  this  Section  provided 
that  such  burial  shall  take  place  no 
closer  than  three  nautical  miles  from 
land. 

(b)  For  purposes  of  this  Section  and 
if  ?29.2  and  229.3,  **land**  means  that 
portion  of  the  baseline  from  which  the 
territorial  sea  Is  measured,  as  provided 
for  In  the  Convention  on  the  Territorial 
Sea  and  the  Contiguous  Zone,  which  is 
In  closest  proximity  to  the  proposed  dis¬ 
posal  site. 

(c)  Flowers  and  wreaths  consisting  of 
materials  which  are  readily  decomposable 
In  the  marine  environment  may  be  dis¬ 
posed  of  under  the  general  permit  set. 
forth  In  this  Section  at  the  site  at  which 
disposal  of  human  remains  Is  authorized. 

(d)  All  burials  conducted  under  this 

grneral  permit  shall  be  reported  within 
30  days  to  the  Regional  Administrator  of 
the  Region  from  which  the  vessel  carry¬ 
ing  the  remains  departed.  j 

S  229.2  Tramport  of  Inrjjrt  >e*-d«.  I 

(a)  The  United  States  Navy  Is  hereby 
granted  a  general  permit  to  transport 
vessels  from  the  United  States  or  from 
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any  other  location  for  tlio  purpose  of 
sinking  such  vessels  in  ocean  waters  in 
testing  ordnance  and  providing  related 
data  subject  to  the  following  conditions: 

<1)  Such  vessels  may  be  sunk  at  times 
determined  by  the  -  appropriate  Navy 
official;' 

(2)  Necessary  measures  shall  be  taken 
to  ensure  that  the  vessel  sinks  to  the  bot¬ 
tom  rapidly  and  permanently,  and  that 
marine  navigation  is  not  otherwise  im¬ 
paired  by  the  sunk  vessel; 

(3)  All  such  vessel  sinkings  shall  be 
conducted  in  water  at  least  1000  fathoms 
(6000  feet)  deep  and  at  least  50  nautical 
miles  from  land,  as  defied  in  3  229.1(b) ; 
and 

(4)  Before  sinking,  appropriate  meas¬ 
ures  shall  be  taken  by  qualified  personnel 
at  a  Navy  or  other  certified  facility  to 
remove  to  the  maximum  extent  practi¬ 
cable  all  materials  which  may  degrade 
the  marine  environment.  Including  with¬ 
out  limitation,  <1)  emptying  of  all  fuel 
tanks  and  fuel  lines  to  the  lowest  point 
practicable,  flushing  of  such  tanks  and 
lines  with  water,  and  again  emptying 
such  tanks  and  lines  to  the  lowest  point 
practicable  so  that  such  tanks  and  lines 
are  essentially  free  of  petroleum,  and  (il) 
removing  from  the  hulls  other  pollutants 
and  all  readily  detachable  material  capa¬ 
ble  of  creating  debris  or  contributing  to 
chemical  pollution, 

<b)  An  annual  report  will  be  made  to 
the  Admbilstrator  of  the  Environmental 
protect  ton  Agency  setting  forth  the  name 
of  each  vessel  used  as  a  target  vessel,  its 
approximate  tonnage.  and  the  location 
and  date  of  sinking. 

§  229.3  TrftH-pnrtutio**  an.!  disposal  of 

VM«k  / 

<a)  All  persons  subject  to  Title  I  of 
the  Act  are  hereby  granted  a  general  per¬ 
mit  to  transport  vessels  from  the  United 
States,  and  all  departments,  agencies,  or 
instrumentalities  of  the  United  States  are 
hereby  granted  a  general  permit  to  trans¬ 
port  vessels  from  any  location  for  the 
purpose  of  disposal  in  the  ocean  subject 
to  the  following  conditions: 

(1)  Except  In  emergency  situations,  as 
determined  by  the  U.8.  Army  Corps  of 
Engineers  and/or  the  U.8  Coast  Guard, 
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the  person  desiring  to  dispose  of  a  vessel 
under  this  general  permit  shall,  no  later 
than  one  month  prior  to  the  proposed 
dLsposal  date,  provide  the  following  infor¬ 
mation  In  writing  to  the  EPA  Regional 
Administrator  for  the  Renton  in  which 
the  proposed  disposal  will  take  place: 

ti)  A  statement  detailing  the  need  for 
the  disposal  of  the  vessel; 

(11)  Type  and  description  of  vessel(s) 
to  be  disposed  of  and  type  of  cargo 
normally  carried; 

Oil)  Detailed  description  of  the  pro¬ 
posed  disposal  procedures; 

(iv)  Information  on  the  potential  ef¬ 
fect  of  the  vessel  disposal  on  the  marine 
environment;  and 

(v)  Documentation  of  an  adequate 
evaluation  of  alternatives  to  ocean  dis¬ 
posal  <Le.,  scrap,  salvage  and  reclama¬ 
tion). 

(2)  Transportation  for  the  purpose  of 
ocean  disposal  may  be  accomplished 
under  the  supervision  of  the  District 
Commander  of  the  U.S.  Coast  Guard  or 
his  designee. 

(3)  Except  in  emergency  situations,  as 
determined  by  the  U.8 -  Army  Corps  of 
Engineers  and/or  the.  District  Com¬ 
mander  of  the  US.  Coast  Guard,  ap¬ 
propriate  measures  shall  be  taken,  prior 
to  disposal,  by  qualified  personnel  to  re¬ 
move  to  the  maximum  extent  practicable 
all  materials  which  may  degrade  the 
marine  environment,  Including  without 
limitation.  (1)  emptying  of  all  fuel  lines 
and  fuel  tanks  to  the  lowest  point  prac¬ 
ticable.  flushing  of  such  lines  ar  ainks 
with  water,  and  again  empty  mg  such 
lines  and  tanks  to  the  lowest  point  prac¬ 
ticable  so  that  aueh  lines  and  tanks  are 
essentially  free  of  petroleum,  and  (ii)  re¬ 
moving  from  the  hulls  other  pollutants 
and  all  readily  detachable  material  capa¬ 
ble  of  creating  debris  or  contributing  to 
chemical  pollution. 

(4)  Except  in  emergency  situations, 
as  determined  by  the  U.S.  Army  Corps  of 
Engineers  and/or  the  Ufi.  Coast  Guard, 
the  dumper  shall,  no  later  than  10  days 
prior  to  the  proposed  disposal  date,  no¬ 
tify  the  EPA  Regional  Administrator 
and  the  District  Commander  of  the  UA 
Coast  Guard  that  the  vessel  has  been 
cleaned  and  1s  available  for  inspection; 
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the  vessel  may  be  transported  fos  dump¬ 
ing  only  after  EPA  and  the  Coast  Guard 
Agree  that  the  requirements  of  para¬ 
graph  <a)  (3)  of  this  Set  t  ion  have  been 
met. 

(5)  Disposal  of  these  vessels  shall  take 
place  iu  a  site  designated  on  current  nau¬ 
tical  charts  for  the  disposal  of  wrecks 
or  no  closer  than  twenty-two  kilometers 
(twelve  miles)  from  the  nearest  land  and 
in  water  no  less  than  fifty  fathoms  (three 
hundred  feet)  deep,  and  all  necessary 
measures  shall  be  taken  to  ensure  that 
the  vessels  sink  to  the  bottom  rapidly 
and  that  marine  navigation  i*  not  other¬ 
wise  impaired. 

(C)  Disposal  not  take  place  in  es¬ 
tablished  shipping  lanes  unless  at  a  des¬ 
ignated  wreck  site,  nor  hi  a  designated 
marine  sanctuary,  nor  in  a  location 
where  the  hulk  may  present  a  hazard  to 
commercial  trawling  or  national  de¬ 
fense  (see  33  CFR  205) 

(7)  Except  in  emergency  situations,  as 
determined  by  the  UJ3.  Army  Corps  of 
Engineers  and/or  the  U.S.  Coast  Guard, 
disposal  of  these  vessels  shall  be  per¬ 
formed  during  daylight  hours  only. 

(8)  Except  in  emergency  situations,  as 
determined  by  the  U.S.  Army  Corps  of 
Engineers  and/or  the  District  Com¬ 
mand er  of  the  Ufi.  Coast  Guard  the 
Captain -of -the-Port  (OOTP) ,  U  S.  Coast 
Guard,  and  the  EPA  Regional  Adminis¬ 
trator  shall  be  notified  forty-eight  (48) 
hours  In  advar  of  the  proposed  dis¬ 
posal.  In  addition,  the  COTP  and  the 
EPA  Regional  Administrator  shall  be  no¬ 
tified  by  telephone  at  least  twelve  (12) 
hours  In  advance  of  the  vessel's  depar¬ 
ture  from  port  with  such  details  as  the 
proposed  departure  tfme  and  place,  dis¬ 
posal  site  location,  estimated  time  of  ar¬ 
rival  on  site,  and  the  name  and  commu¬ 
nication  capability  of  the  towing  vessel. 
Schedule  changes  are  to  be  reported  to 
the  COTP  as  rapidly  as  possible. 

(»>  The  National  Ocean  Survey. 
NO  A  A,  6010  Executive  Blvd.,  Rockville. 
MD  20852,  shall  be  notified  fn  writing, 
within  one  week,  of  the  exact  coordinates 
of  the  disposal  site  so  that  It  may  l*e 
marked  on  appropriate  charts. 

(F"R  Doc.77- 000  Mice  J-10-77:i.-iS  vm> 
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ENVIRONMENTAL  PROTECTION 
AGENCY 

(40  CFR  Part  230) 


Guidelines  tor  Specification  of 
Disposal  Sites  for  Dredged  or  Fill 
Material 

agency:  Environmental  Protection 
Agency. 

action:  Proposed  regulation. _ 

summary:  These  Guidelines  revise  and 
clarify  the  September  5. 1975  interim 
final  Guidelines  regarding  discharge  of 
dredged  or  fill  material  into  waters  of 
the  U  S.  in  order  to: 

(1)  reflect  the  1977  Amendments  of 
section  404  of  the  Clean  Water  Act; 

(2)  correct  inadequacies  in  the  interim 
final  Guidelines  by  filling  gaps  in 
explanations  of  unacceptable  adverse 
impacts  on  aquatic  and  wetland 
ecosystems  ond  by  requiring 
documentation  of  compliance  with  the 
Guidelines:  and 

(3)  produce  a  final  rulemaking 
document. 

The  existing  interim  final  Guidelines 
will  remain  in  effect  until  the  effective 
date  of  these  revised  Guidelines. 
dates:  All  comments  received  on  or 
before  November  19. 1979  will  be 
considered. 

acoaiss:  Send  written  comments  to: 
Kenneth  Mnckcnthun.  Criteria  and 
Standards  Division.  Office  of  Water  and 
Waste  Management  (WH-550).  U.S. 
Environmental  Protection  Agency.  401  M 
Street  SW,  Washington.  D  C.  2O4G0. 
Each  person  submitting  a  comment 
should  include  hia  or  her  name  and 
address  and  give  reasons  for  any 
recommendations  A  copy  of  all  public 
comments  will  be  available  for 
inspection  and  copying  at  the  EPA 
Public  Information  Reference  Unit 
Room  2922  (EPA  Library).  401  M  Street 
SW..  Washington.  DC  20460. 

FOR  FURTHER  INFORMATION  CONTACT: 
Kenneth  Mackenthun.  202-753-4)100. 

Supplementary  Information 

Background 

The  Federal  Water  Pollution  Control 
Act  (FWPCA)  Amendments  of  1972 
established  a  new  permit  program  for 
the  discharge  of  dredged  or  fill  material 
In  navigable  waters.  Under  section  404 
of  the  FWPCA,  the  Corps  of  Engineers 
(COE)  specifics  disposal  sites  based  on 
application  of  Guidelines  developed  by 
the  Administrator  of  EPA  in  conjunction 
with  the  Secretary  of  the  Army  acting 
through  the  Chief  of  Engineers. 


(Hereinafter.  u4M(bKl)  Guideline***  or 
‘•Guidelines*’).  In  any  case  where  such 
Guidelines  alone  would  prohibit  the 
specification  of  a  disposal  site,  the 
Corps  may  still  specify  a  site  through  the 
additional  application  of  the  economic 
impact  of  the  site  on  navigation  and 
anchorage.  The  Administrator  may  deny 
or  restrict  the  specification  or  use  of  any 
disposal  when  he  determines,  after  the 
opportunity  for  hearing  and  consultation 
with  the  COE.  that  a  discharge  will  have 
unacceptable  adverse  effect  on 
municipal  water  supplies,  shellfish  beds 
and  fishery  areas  (including  spawning 
and  breeding  areas)  wildlife,  or 
recreational  areas. 

The  interim  final  Guidelines 
recognized  that  all  aspects  of  aquatic 
ecosystem*.  Including  wetland*,  may  be 
affected  by  the  discharge  of  dredged  or 
fill  material.  The  concept  of  critically 
Important  components  of  sites  of  the 
aquatic  environment  was  set  forth  in  the 
Guidelines  and  nine  such  component* 
were  identified.  The  Guidelines 
emphasized  the  importance  of  wetlands 
as  a  component  of  the  aquatic 
environment.  They  identified  the  values 
associated  with  wetlands  and  specified 
methods  of  preventing  or  minimizing 
impacts  of  the  discharge  of  dredged  or 
fill  material  on  wetlands.  The  interim 
final  Guidelines  also  set  out  procedures 
for  testing  material  proposed  for 
discharge  in  order  to  predict 
unacceptable  impact  on  aquatic 
organisms. 

The  COE  regulations  were  revised, 
extensively  reorganized,  and 
repromulgated  on  July  19. 1977.  The 
regulations  established  certain 
"Nationwide"  permits  in  accordance 
with  the  concept  of  General  or 
categorical  permits  in  f  230.0  of  (he 
interim  final  guidelines.  In  enacting 
faction  404(e)  of  the  1977  Clean  Water 
Act  Amendment*.  Congress  also 
approved  the  uae  of  general  permits. 
Including  nationwide  permits,  to 
minimize  administrative  Involvement  la 
activities  that  have  minima)  individual 
or  cumulative  adverse  impact  on  the 
aquatic  and  wetlands  ecosystems. 
Greeter  use  of  General  Permits  I* 
expected  in  the  future. 

Section  404  became  the  focus  of 
considerable  debate  In  tbe  95th 
Congress.  In  December  1977.  the 
FWPCA  was  amended  and  substantial 
changes  were  made  In  seclion  404.  Tbe 
amendments  specified  several 
additional  applications  of  the 
Guidelines  (1)  General  permits  shall  be 
based  on  404(h)(1)  Guideline*.  (2)  a 
State  desiring  to  administer  permit 
program  In  certain  waters  must  use  and 
as*ure  compliance  with  the  404(b)(1) 


Guidelines;  (3)  the  Administrator  of  EPA 
can  withdraw  a  State  program  or 
prevent  a  State  from  issuing  a  permit  if 
the  State  fails  to  comply  with  the 
404(b)(1)  Guidelines:  (4)  in  order  for  the 
construction  of  a  Federal  project  to  be 
exempted  under  section  404(r).  its  EIS  , 
must  include  consideration  of  the 
404(b)(1)  Guidelines,  and  (5)  beat 
management  practices  prepared  under  a 
206(b)(4)  (B)  and  (C)  statewide 
regulatory  program  must  comply  with 
the  404(b)(1)  Guidelines. 

Although  the  Clean  Water  Act  use* 
the  term  "Guidelines”  in  section 
404(b)(1).  the  requirements  placed  on 
their  use  in  the  Amendments 
demonstrate  that  they  are  regulatory  In 
nature. 

The  interim  final  guidelines 
incorporated  by  reference  the  definition 
for  "discharge  or  fill  material"  among 
other  definitions  from  33  CFR  209.120(d). 
Sanitary  landfills  were  included  among 
the  examples  of  discharges  of  fill 
material  into  navigable  waters.  Current 
COE  tegulations  (33  CFR  320)  require  a 
section  404  permit  for  fill  material 
discharged  into  waters  of  the  US.  to 
construct  a  levee  or  dike  for  the 
rentention  of  solid  waste.  The  discharge 
of  solid  waste  within  such  retention 
'structures  is  currently  subject  to 
regulation  under  section  402  of  the  Dean 
Water  Act.  Sanitary  landfills  in  waters 
of  the  U.S.  are  now  the  subject  of  policy 
discussions  among  organizational  units 
of  EPA  and  the  Corps  of  F-nglneer*.  with 
a  view  to  the  possibility  of  consolidating 
the  regulation  of  such  activities  under  a 
single  regulatory  authority. 

Purpose  and  Content  of  the  Guidelines 

The  purpose  of  the  section  404(b)(1) 
Guidelines  is  to  cany  out  the  objective 
of  the  Act:  to  restore  and  maintain  the 
chemical  physical,  and  biological 
totiypily  of  the  Nation*!  waters.  To 
accomplish  that  objective,  it  it 
necessary  to  control  degradation  of 
waters  of  the  U.S.  attributable  to  the 
discharge  of  dredged  or  fill  material.  The 
Guidelines  are  concerned  with  aquatic 
ecosystems  because  all  parts  of  the 
systems  are  related  and  disruption  of 
one  part  can  cause  changes  in  other 
parts  In  many  cases,  such  changes  are 
foreseeable. 

Waters  of  tbe  U.S.  vary  greatly  with 
respect  to  biogeographical 
characteristics.  In  addition,  the  use  of 
those  waters  varies  around  the  Nation 
as  do  the  methods  of  diachaiging 
dredged  or  fill  material.  These  and  other 
variations  make  it  unrealistic  at  this 
time  to  arrive  at  numerical  criteria  or 
standards  for  toxic  or  hazardous 
substances  to  be  applied  on  a 
nationwide  basis.  The  susceptibility  of 
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wetlands  to  destruction  by  purely 
physical  placement  of  dredged  or  fill 
material  and  the  wide  national  variation 
in  amount  and  quality  of  wetlands 
further  complicate  the  problem  of 
arriving  at  nationwide  standards.  As  a 
result,  the  Guidelines  concentrate  on 
specifying  the  tools  to  be  used  in 
evaluating  and  testing  the  impact  of 
dredged  or  fill  material  discharges  on 
waters  of  the  U.S. 

The  Guidelines  also  explain  the 
appropriate  use  of  these  tools  In 
particular  circumstances  to  ensure  that 
(he  objectives  of  the  Act  arc  met  without 
unnecessary  burden.  Comments 
interspersed  in  the  text  provide  further 
explanation*  and  examples  as 
appropriate. 

Guideline  Organization 

The  Guidelines  are  organized  into 
nine  Subparts,  each  of  which  b 
subdivided  into  numbered  sections. 

After  presenting  general  material  such 
as  policy  and  definitions,  the  Subpnrts 
deal  with  compliance:  general  physical, 
chemical  and  biological  evaluations  and 
tests  and  determinations:  physical  and 
chemical  components  of  the  aquatic  and 
wetlands  environment:  special  equatlc 
and  wetlands  sites;  communities  and 
populations  of  organisms  dependent  on 
water  quality,  human  use 
characteristics:  habitat  development 
and  restoration  of  water  bodies:  and 
general  provisions,  including 
consideration  o!  cumulative  and 
secondary  impacts  on  the  aquatic 
ecosystem.  Factors  that  must  be 
considered  for  every  permit  application 
are  grouped  into  Subparts  A  through  D 
Factors  that  are  Important,  bet  are  not 
pertinent  for  every  site  for  which  • 
permit  application  is  made,  are  grouped 
in  Subparfs  R  through  G.  Subpart  H 
treats  special  processes  and  procedures 
Material  in  Subparfs  D  through  G 
(chemical,  physical  and  biological 
characteristics  of  special  aquatic 
environments  and  their  human  uses)  has 
been  organized  in  terms  of  value*. 
possible  loss  of  value*  due  to  discharge 
of  dredged  or  fill  material  methods  of 
avoiding  loss  of  value*,  and 
determinations  that  should  l»e  made  in 
arriving  at  a  finding  of  compliance  with 
the  Guidelines. 

Documentation  of  Guideline  Application 
and  Compliance 

Specific  documentation  is  important 
to  the  permit  applicant  the  permitting 
j-ithority.  and  any  reviewing  authority 
o  ensure  an  understanding  of  the  Itasls 
f  it  carh  decision  to  allow,  condition,  or 
exhibit  a  discharge  through  application 
>f  the  Guidelines  Documentation  of 
.-(formation  is  required  for  (If  facts  and 


data  gathered  In  the  evaluation  and 
testing  of  the  extraction  site,  the 
material  to  be  discharged,  and  the 
disposal  site;  (2)  factual  determinations 
regarding  changes  that  can  be  expected 
at  the  disposal  site  if  the  discharge  Is 
made  as  proposed;  and  (3)  findings 
regarding  compliance  with  regulatory 
condition*  involving  mandatory 
standards,  prevention  of  adverse 
impacts,  and  minimization  of  adverse 
impact*  where  practicable. 

Documentation  provides  a  record  of 
actions  taken  that  can  be  evaluated  for 
adequacy  and  accuracy  and  ensure* 
consideration  of  all  important  impacts  In 
the  evaluation  of  a  permit  application. 
The  specific  requirements  for 
documentation  in  any  given  case  depend 
on  the  level  of  investigation  necessary 
to  provide  sufficient  information  about 
the  extraction  site,  the  material  to  be 
discharged,  and  the  disposal  site  to 
provide  a  basis  for  a  reasonable 
understanding  of  the  impact  on  the 
aquatic  and  wetlands  ecosystems. 

Major  Issues 

Several  important  areas  of  the 
Guidelines  involve  important  questions 
of  policy  which  give  rise  to  possible 
alternative  treatments.  This  Preamble 
identifies  for  each  issue  the  approach 
that  has  been  selected  and  incorporated 
Into  the  Guidelines  and  uip'.aira  why 
this  approach  was  selected.  However,  it 
should  be  noted  that  there  remains  an 
opportunity  to  alter  these  positions  prior 
to  final  publication  based  upon  analysis 
of  informed  public  comment 

Issue  A ’umber  I.  What  are  the 
requirements  and  limitations  for  tha 
evaluation  and  consideration  of 
practicable  alternatives?  (230.10(a)) 

a.  Is  it  necessary  to  consider 
additional  alternatives  where  an  initial 
evaluation  under  404(b)(1)  Guidelines 
shows  that  there  would  be  adverse 
Impacts  from  the  initially  proposed 
alternative  but  that  those  impacts  could 
be  Judged  “acceptable"  within  the 
context  of  404(b)(1)  Guidelines? 

Approach  Used  in  the  Guidelines ;  The 
proposed  revisions  to  the  Guidelines 
talc  the  position  that  even  where  the 
Initial  404(b)(1)  Guidelines  evaluatioa 
shows  that  impacts  fall  within  an 
"acceptable"  range.  It  remains 
necessary  to  examine  and  consider 
practicable  alternatives  with  even  less 
damaging  environmental  impacts. 

Reasons  for  Selecting  This  Approach: 
The  403(c)  criteria  (on  which  the 
Guidelines  are  statutorily  required  to  be 
based)  include  "other  possible  locations 
and  methods  of  disposal  or  recycling  of 
pollutants  including  land-based 
alternatives."  A  national  goal  of  the 
Clean  Wafer  Acf  is  "that  the  discharge 


of  pollutants  into  the  navigable  waters 
be  eliminated  by  19B5 ."  Moreover,  the 
National  Environmental  Policy  Act 
(NEPA)  also  Imposes  an  obligation  upon 
Federal  agencies  to  Interpret  and 
administer  regulations  in  accordance 
with  the  policies  of  NEPA.  The  courts 
have  held  repeatedly  that  the 
consideration  of  alternatives  is  the 
"linchpin**  of  NEPA.  If  Impacts  on 
wetlands  or  other  special  aquatic 
resources  are  to  be  prevented  or 
minimized,  then  It  is  essential  to  identify 
least  damaging  practicable  alternatives 
for  the  permitting  authority's 
consideration  In  determining  whether, 
and  on  what  terms,  the  permit  should  be 
issued. 

Further.  In  connection  with  wetlands. 
EPA  Administrator's  Statement  Number 
4,  Proteclng  Our  Nation's  Wetlands, 
states  that  it  is  the  Agency's  policy  in  its 
decision  process  to  preserve  and  protect 
wetlands  from  damaging  misuses. 
Implementation  of  this  policy  requires 
that  alternatives  be  evaluated  and  that 
the  least  damaging  alternative  be 
selected  where  practicable.  Executive 
Order  11990,  Protection  of  Wetland*, 
provides  an  additional  foundation  for 
requiring  a  broad  consideration  of 
alternatives  In  programs  intended  to 
protect  wetlands  through  its  directive 
for  Federal  agencies  to  take  action  to 
minimize  the  destruction,  loss,  (or) 
degradation  of  wetlands,  and  to 

K serve  and  enhance  the  natural  and 
eflcial  value  of  wetlands  in  carrying 
out  programs  affecting  land  use. 
Including  but  not  limited  to  water  and 
related  land  resource  planning  and 
regulating  and  licensing  activities. 

Although  the  Executive  Order  does 
not  apply  to  individual  permit  actions  by 
private  parlies  in  non-Federal  wetlands, 
it  does  apply  to  regulations  which  affect 
wetlands,  such  as  the  404(b)  guidelines. 

b.  What  range  of  alternatives  roust  be 
considered? 

Approach  Used  in  the  Guidelines:  The 
proposed  revision  requires  that  tha 
evaluation  of  practicable  alternatives 
must  taka  into  account  oil  alternatives 
which  mcei  in#  criteria  of  practicability, 
which  as  used  here  Includes 
consideration  of  economic,  technical 
and  logistical  feasibility.  The  spectrum 
of  alternatives  considered  should 
Include  both  so-called  ''internal" 
alternatives  (modifications  to  the 
activity  within  the  scope  of  tha 
application  itself  such  as  timing  of 
discharge,  alternate  locations  at  the 
same  general  site,  mitigating  measuem. 
etc.)  and  "external"  alternatives  (such 
as  ma)or  modifications  in  the  nature  of 
the  proposed  activity  or  change  in  site 
outside  tha  site  proposed  In  the  permit 
application. 
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Reasons  for  Selecting  This  Approach: 
External  alternatives  are  not  practicable 
if  they  fail  to  achieve  the  fun  Jamental 
purpose  of  the  proposed  activity. 

Consideration  of  “internal** 
alternatives  needs  little  justification 
beyond  the  application  of  common 
sense.  If  the  applicant  has  within  his 
immediate  capability  an  alteration  in  the 
project  which  will  lessen  the 
environment.il  impact,  yet  remain 
practicable,  he  should  certainly 
implement  it.  Moreover,  it  is  entirely 
possible  that  such  an  evaluation  might 
even  result  in  a  lower  cost  project  when 
such  a  broader  evaluation  is  carried  out. 
This  is  particularly  plausible  when 
considering  the  problems  of  erosion, 
flood  damage,  materials  decomposition, 
etc.,  which  are  often  of  concern  with 
construction  in  or  near  the  water. 

Support  for  the  proposition  that 
alternatives  should  also  include 
••external"  factors  comes  from:  (1) 
section  403  of  the  Act;  (2)  NEPA:  and  (3) 
post  practice.  Section  403(c)(1)(F) 
specifically  refers  to  other  possible 
locations  and  methods  of  disposal, 
without  limitations.  Also,  cases  under 
NEPA  and  CEQ  regulations,  which  are 
relevant  by  analogy,  have  held  that  even 
alternatives  which  are  outside  the 
existing  authority  of  the  agency  must  be 
considfrcd.  In  addition,  several  404 
cases  have  Involved  consideration  of 
alternatives  sites  not  owned  by  the 
applicant.  Discharges  into  the  waters  of 
the  U  S.  ore  allowed  only  through  a 
permit  process  under  which  the 
applicant's  interest  in  conducting  a 
discharge  is  subject  to  the  national 
interest  in  maintaining  the  Integrity  of 
the  Nation  s  waters.  However,  it  should 
be  noted  that  the  intent  here  is  not  to 
requtre  consideration  of  the  extreme  or 
the  absurd,  but  only  those  alternatives 
which  are  truly  practicable.  It  is 
expected  that  the  "Rule  of  Reason”  shall 
be  applied  in  the  context  of  this 
alternatives  test.  The  size  of  the  activity 
and  its  impact  will  certainly  be  major 
factors  in  determining  how  far  the 
search  for  alternatives  should  go. 

c.  Must  the  least  damaging  practicable 
alternative  be  selected,  and  can  any 
alternative  be  accepted  so  long  as  it 
does  not  have  “unacceptable"  impacts? 

Approach  Used  in  the  Guidelines: 
Generally  the  least  damaging,  yet 
practicable,  alternative  should  be 
selected.  fn  the  case  of  discharges  of  fill 
material  into  wetlands,  water 
dependency  for  the  proposed  activity 
should  be  considered  a  mandatory 
condition  of  compliance  except  upon  the 
finding  that  other  siting  or  construction 
alternatives  are  not  practicable  and  the 
proposed  fill  will  not  cause  a  permanent 


adverse  disruption  to  beneficial  water 
quality  uses  of  the  system. 

Reasons  for  Selecting  This  Approach: 
Support  for  the  proposition  that  the  least 
damaging  alternative  should  be  selected 
can  be  found  in  part  in  the  statement  of 
goals  of  the  Clean  Water  Act  Section 
101  provides  that  It  is  the  goal  of  the  Act 
to  Maintain  the  chemical,  physical,  and 
biological  integrity  of  the  Nation’s 
waters  and  to  climinato  the  discharge  of 
pollutants  (including  dredge  material, 
rock,  and  sand  as  defined  in  section  50?) 
Into  the  navigable  waters.  A  selection  of 
a  more  damaging  practicable  alternative 
over  a  less  damaging  one  would  be 
Inconsistent  with  those  goals 
particularly  when  the  less  damaging 
alternative  is  obvious  and  easily 
identified.  Moreover,  the  mere 
requirement  that  alternatives  be 
considered  implies  that  where 

Kacticablc.  the  less  harmful  choice  will 
made.  Otherwise.  Cite  consideration 
of  alternatives  would  be  a  mere 
formality.  * 

d.  Is  identification  of  a  least  damaging 
practicable  alternative  on  the  basis  of 
the  section  404(b)(1)  evaluation  decision 
as  to  the  outcome  of  the  NEPA  and/or 
Public  Interest  Review  (PIR)  alternatives 
evaluation? 

Approach  used  in  the  Guidelines:  The 
alternatives  evaluation  within  the 
eection  404(b)(1)  Guidelines  is  separate 
and  distinct  from  the  NF.PA  and  PIR 
alternatives  evaluation.  If  the  (  404(b)(1) 
review  leads  to  a  finding  in  favor  of 
specification  of  a  proposed  site,  that 
finding  does  not  obviate  the  requirement 
for  further  alternatives  evaluation  of  the 
proposed  work  via  the  requirements  of 
NEPA  and  the  PIR. 

Reason  for  Selecting  this  Alternative : 
The  requirements  of  NEPA  and  PIR  take 
into  account  a  broader  range  of 
environmental  and  other  factors  (e.g.  air 
quality  impacts,  esthetics,  of  extent  of 
public  need  for  the  proposed  project) 
than  those  required  to  be  considered  by 
(he  Guidelines.  Accordingly,  in  esses 
where  the  Guidelines  themselves  do  not 
preclude  the  specification  of  a  proposed 
disposal  site,  the  more  comprehensive 
requirements  of  NEPA  and  PIR  may 
nevertheless  lead  to  a  decision  to  deny 
the  requested  permit. 

Issue  Number  2.  Are  water  quality 
standards  violation  and  violations  of 
307(a)  standards  the  only  grounds  for 
findings  of  unacceptable  adverse 
impacts  within  the  context  of  404(b)(1) 
Guidelines  or  can  such  findings  be 
based  upon  a  broader  consideration  of 
effects  on  the  aquatic  ecosystem? 

Approach  Used  in  the  Guidelines: 

Any  finding  of  acceptability  of  impact 
within  the  context  of  404(b)(1) 
Guidelines  (i.e..  specification  or  non* 


specification  of  the  site)  must  be  made 
on  the  basis  of  oil  of  the  conditions  of 
compliance  und«;i  these  404(b)(1) 

Guidelines.  That  is.  it  must  be  besed 
upon  determinations  of  impact  on  the  ,  ^ 
aquatic  ecosystem,  including  such 
factors  as  wildlife  habitat,  commercial 
fisheries,  and  modifications  of  currents, 
as  well  as  water  quality  and  toxic 
pollutant  standards. 

Reasons  for  Selecting  This  Approach:  ___ 
The  language  of  section  404(b)(1)  itself 
rapports  a  broad  view  of  the  impacts  to 
be  addressed  in  the  Guidelines,  i  hat 
section  says  that  the  Guidelines  shall  be 
based  on  criteria  “comparable"  to  the 
criteria  in  section  403(c).  Thus,  the 
section  404(b)(1)  Guidelines  are 
Intended  to  be  as  broad  in  scope  as  the 
section  403  criteria.  The  section  403 
criteria  clearly  include  ecological 
concerns  above  and  beyond  the  baseline 
numercial  parameters  of  water  quality 
(See  Section  403(c)(1)(B).  (C).  and  (G)).  ' 
Moverover,  section  404(b)(1)  says  that 
the  Guidelines  are  to  be  based  on 
criteria  comparable  to  those  of  section 
403.  Thus.  Congress  recognized  that  the 
material  to  be  disposed  of  under  section 
404  might  be  different  from  materials 
typically  disposed  of  at  sea  and  that 
section  404  waters  might  be  affected 
somewhat  differently  than  the  seas. 

Finally,  the  wording  of  section  404(b)  '  -  • 

makes  it  clear  that  a  site  may  be 
prohibited  on  the  basis  of  such 
Guidelines  “alone.”  implying  that  the 
broader  considerations  of  ecological 
effect  were  to  be  dealt  with  in  the 
context  of  the  404(b)  decisions. 

The  fact  that  section  404(c)  ’goes 
beyond  strict  water  quality 
consideration  also  supports  the  scope  of 
the  (b)(1)  Guidelines.  On  its  face.  404(c) 

Is  not  limited  to  considerations  of  water 
quality  since  it  refers  to  “unacceptable 
adverse  effect  on  municipal  water 
supplies,  shellfish  beds  and  fishery 
areas  (including  spawning  and  breeding 
areas),  wildlife  or  recreational  areas."  ha 
addition,  since  section  404(c)  can  be 
used  before  there  is  an  application  for  a 
permit,  ft  clearly  contemplates 
consideration  of  the  ecological 
characteristics  of  the  site  alone,  wholly 
apart  from  the  contaminants  in  a  .  ; 
particular  discharge. 

The  breadth  of  section  404(c)  is 
relevant  because  of  relationship 
between  section  404(b)  and  (c).  Senator 
Muskie’s  opening  statement  of  the  1972 
Conference  Report  explains  that  EPA 
has  two  opportunities  for  fmput.  apart 
from  309  authority;  first.  EPA  develops 
—  -* 

’  ?><  fion  404(c)  al'.owa  tto  Adminiatratot  K»  • 
•il»  If  a  diadtargt  of  rirrd*»d  or  Mi  na’ertal  *-tJ» 

Kav#  an  "unacrptahla  advene  affect’  on 
aitttmarated  raaourc** 
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the  section  404(b)(1)  Guidelines  which 
serve  as  a  general,  advance  guidance  for 
the  404  program;  second.  EPA  has  an 
opportunity  to  police  the  application  of 
those  Guidelines  by  evaluating  the 
ccologic  implications  of  a  particular 
permit  under  404(C)  (Legislative  History 
of  the  Federal  Water  Pollution  Control 
Act  prepared  by  the  Congressional 
Research  Service  of  the  Library  of 
Congress.  Vol.  1.  page  177).  If.  on  the 
other  hand,  the  section  401(b)(1) 
Guidelines  were  narrower  in  scope  than 
section  404(c).  the  permitting  authority 
would  continually  be  issuing  permits 
which,  although  admittedly  in 
compliance  with  EPA’s  Guidelines, 
would  be  subject  to  veto  by  the 
Administrator,  ft  seems  improbable  that 
Congress  intended  the  program  to 
operate  in  such  a  manner. 

Another  indication  that  the  section 
404(b)(1)  Guidelines  were  expected  to 
include  environmental  effects  generally 
can  be  found  in  section  404(e).  That 
section  allows  the  Corps  to  issue  general 
permits  when  it  determines  that  the 
separate  and  cumulative  impacts  uf  a 
category  of  activities  will  have  minimal 
adverse  “environmental"  effects.  When* 
(he  seprate  of  cumulative 
"environmental"  effects  are  more  than 
minimal  the  Corps  must  apply  the 
section  404(b)(1)  Guidelines  to  each 
discharge  individually  instead  of  to  the 
catcgroy.  If  the  Guidelines  were  limited 
to  water  quality  and  toxics,  there  would 
be  no  reason  to  consider 
“environmental"  Impacts  in  deciding 
whether  it  would  be  appropriate  to 
forego  section  404(b)(1)  scrutiny  of 
individual  projects. 

Issue  Number  3:  How  should  the 
requirements  for  testing  be  structured? 

Approach  Used  in  the  Guidelines :  The 
proposed  regulation  includes  procedures 
for  physical,  chemical,  and  biological 
testing  of  dredged  or  fill  material 
proposed  to  be  discharged  into  the 
waters  of  the  United  States.  These 
proposed  procedures  ere  essentially 
identical  to  the  testing  proceflures  of  the 
interim  final  guidelines  of  September  5. 
1975  (40  CFR  230.  Section  4-1).  Within  30 
days  of  the  date  of  this  proposal, 
detailed  information  will  be  provided  in 
the  Federal  Register  concerning  possible 
approaches  to  revision  of  section 
404(b)(1)  trsting  procedures  soliciting 
broad  public  comment  on  this  aspect  of 
the  section  404(b)(1)  evaluation  process 
Reason  for  Selecting  th!s  Appmoch 
Since  publication  of  the  interim  final 
guidelines,  experience  In  their 
implementation  and  the  results  of 
ongoing  research  have  indicated  the 
need  to  revise  the  testing  procedures  lo 
improve  both  their  operational 
efficiency  and  technical  quality  Several 


approaches  to  modification  of  the 
current  procedures  have  been 
considered  and  alternative  approaches 
to  the  testing  issue  have  been  developed 
in  considerable  detail.  These  are  still 
being  prepared  for  public  review.  In 
order  for  this  important  issue  to  receive 
the  most  thorough  focus  and  broadest 
comment,  the  testing  issue  will  be 
prepared  as  a  separate  item  for  public 
comment  within  30  days.  Following  a 
consideration  of  comments  from  this 
special  publication,  the  modified  testing 
approach  will  be  proposed  for  inclusion 
in  the  Guidelines. 

Issue  Number  4.  What  is  the 
relationship  between  sections  404  and 
311? 

Approach  Used  in  the  Guidelines: 
Section  311  of  the  Clean  Water  Act 
imposes  reporting  requirements,  cleanup 
liabilities,  and  civil  penalties  in  the 
event  of  spills  of  oil  or  hazardous 
substances  in  amounts  which  may  be 
harmful.  Both  the  identity  of  the 
hazardous  substances  and  the  amounts 
which  may  be  harmful  are  specified  in 
regulations.  To  date.  299  substances 
have  been  designated  as  hazardous.  The 
section  404(b)(1)  Guidelines  have  been 
drafted  with  these  requirements  in  mind. 
However,  because  of  the  difficulty  in 
measuring  the  exact  amount  of 
particular  hazardous  substances  in 
dredged  or  fill  materia!  and  because  the 
amount  which  may  actually  be  harmful 
may  be  vastly  different  from  a  spill  of 
concentrated  material  when  the 
substance  is  contained  in  dredged  or  fill 
material,  we  did  not  simply  incorporate 
quantities  in  the  section  311  regulations. 
The  approach  described  below  is  taken 
to  ensure  the  protection  of  the  waters. 

Reasons  for  Selecting  This  Approach: 
Section  230.10(c)  provides  that  no 
discharge  of  dredged  or  fill  material  will 
be  permitted  If  it  will  have  an 
unacceptable  adverse  impact  on  the 
waters  of  the  United  Stales.  Subsequent 
sections  ensure  that  the  impact  of  any 
discharge  will  be  fully  understood 
before  any  decision  is  made  to  permit 
the  discharge.  For  example,  under 
5  230  23(f).  the  permitting  authority  is 
required  lo  make  a  determination  of  the 
"potential  for  acute  or  chronic  effects  on 
aquatic  and  wetland  organisms, 
including  bloaccumulation.  as  a  result  of 
the  biological  availability  of  pollutants 
in  the  solid,  liquid,  or  suspended 
particulate  phases." 

Before  making  that  determine  Iron,  the 
permitting  authority,  pursuant  to 
|  230.22.  must  consider  the  likelihood 
that  the  dredged  or  fill  material  in 
question  is  a  carrier  of  pollutants.  If  this 
inquiry  indicates  that  pollutants,  such  as 
311  hazardous  substances,  are  likely  to 
be  present,  then  the  permitting  authority 


is  required  to  undertake  specified  tests 
as  provided  in  §  230  23  to  determine  the 
effect  of  the  proposed  discharge  at  the 
proposed  disposal  site.  The  Guidelines 
state  expUcitly  that  one  circumstance  to 
be  considered  in  assessing  the  need  for 
testing  is  any  history  of  spills  of 
petroleum  products  or  substances 
designated  as  hazardous  under  section 
311.  Thus,  under  the  section  404(b)(1) 
Guidelines,  a  discharge  of  dredged  or  fill 
material  containing  more  than  the 
designated  quantity  of  hazardous 
substances  could  be  permitted  er./y 
where  there  is  prevailing  evidence  that 
the  discharge  will  in  fact  not  be  harmful. 
Public  Participation 

On  September  7. 1978,  the  Office  of 
Water  Planning  and  Standards 
distributed  for  limited  review  a  draft  of 
the  section  404(b)(1)  Guidelines.  More 
than  300  copies  were  distributed  to 
Federal.  State  and  local  agencies, 
environmental/conservation  groups, 
trade  associa,5ons.  civic  groups  and 
other  interested  parties  and  individuals. 
Thirty-two  responses  were  received  on 
the  Guidelines  and  the  following 
synthesis  is  representative  of  the 
comments  received. 

1.  Comment  Several  comroenters 
stated  that  the  Guidelines  do  not 
distinguish  between  regulatory  sad 
background  materials,  end 
recommended  that  the  Guidelines 
should  be  divided  into  two  sections, 
namely  background  on  the  effects  of 
discharges  on  aquatic  biota,  wetlands, 
water  quality,  etc,  and  the  specific 
regulatory  procedures  to  evaluate  those 
effects. 

Answe/rThe  Guidelines  generally  are 
physically  divided  into  a  procedural 
assessment  part  and  an  ecosystems 
guidance  part,  but  it  is  not  possible 
conceptually  to  divorce  one  from  the 
other,  since  the  two  sections  must  be 
used  in  conjunction  to  properly  evaluate 
a  section  404  permit  To  separate  the 
two  parts  in  a  manner  which 
subordinates  the  ecosystems  guidance 
part  would  imply  that  the  latter  is  not 
important  or  meaningful  in  the  section 
404  (b)(1)  evaluation.  This  would  be 
contrary  to  the  purpose  for  which  the 
ecosystems  guidance  it  provided, 
namely  to  ensure  that  an  adequately 
rigorous  evaluation  is  carried  out  This 
guidance  also  helps  to  ensure 
consistency  of  the  evaluation  process  by 
providing  a  structured  format  for 
consideration  of  each  of  the  special 
systems  treated. 

2.  Comment  One  commenter  stated 
that  activities  authorized  under  General 
Permits  should  not  require  individual 
review  and  approval  by  regulatory 
agencies. 


Answer:  This  comment  may  reflect 
confusion  over  the  operational  effect  of 
the  Guidelines.  The  Guidelines  do  not 
require  review  under  the  Guidelines 
when  an  individual  proposes  to 
undertake  an  activity  covered  by  a 
General  Permit.  However,  the 
establishment  of  a  General  Permit  itself 
must  be  based  on  an  assessment  under 
the  Guidelines  of  the  activities  to  be 
covered. 

3.  Comment :  Several  commenters 
suggested  that  the  Guidelines  failed  to 
adequately  protect  wetlands,  and  that 
EPA  should  do  more  to  prevent  the 
destruction  of  wetlands  in  the  U.S. 

Answer:  The  section  404  program  in 
general  and  the  Guidelines  in  particular 
are  designed  specifically  to  control  the 
discharge  of  dredged  or  fill  material  into 
wafers  of  the  V.S.,  including  wetlands. 

In  this  sense,  section  404  and  the 
Guidelines  do  not  constitute  a  full-scale 
"wetlands  protection  law.”  However, 
the  Guidelines  do  recognize  wetlands  as 
a  particularly  important  component  of 
the  waters  of  the  United  States.  This 
revision  is  designed  to  maintain  that 
emphasis,  but  also  to  emphasize  other 
aquatic  areas  that  have  values 
deserving  special  consideration. 

4.  Comment-  One  commenter  strongly 
objected  to  the  presumption  that  toxic 
pollutants  are  present  in  dredged 
material  unless  demonstrated  otherwise 
by  detailed  testing  procedures  of  the 
Guidelines. 

Answer  Testing  procedures  for  toxic 
substances  have  been  incorporated  into 
the  Guidelines  to  ensure  a  healthy 
human  environment  and  to  prevent 
damage  to  the  aquatic  ecosystem  and 
the  organisms  which  occupy  it. 

However,  this  testing  is  not  required  for 
every  discharge.  Indeed,  it  will  be  the 
exception,  not  the  rule.  The  Guidelines 
have  been  structured  in  such  a  way  as 
to  provide  for  the  elimination  from 
chemical  testing  for  those  discharges 
where  the  probability  of  contamination 
is  reasonably  believed  to  be  low.  This 
"general  evaluation"  of  $  230.22  is  based 
upon  such  factors  as  proximity  of  the 
extraction  site  to  known  sources  of 
pollution,  potential  routes  of  pollutant 
entry  to  the  extraction  site,  and 
similarity  of  the  material  to  be 
discharged  to  that  comprising  the 
substrate  at  the  discharge  site. 

5.  Comment  The  "water  dependency 
test"  of  S  230.10(e)  is  too  weak  os 
currently  drafted  Although  the 
requirement  exists  that  the  "*  *  * 
activity  associated  with  the  fill  must 
have  direct  access  or  proximity  to.  or  be 
located  In.  the  water  resource  In 
question  to  fulfill  its  basic  purpose 

*  *  •  it  provides  the  applicant  an 
easy  escape  if  *  *  *  "other  site  or 


construction  alternatives  are  not 
practicable."  Such  a  wording  provides 
no  regulatory  controls  beyond  those 
already  embodied  in  §  230.10(a}-{d). 

Answer  EPA  essentially  agrees  that 
the  above-quoted  draft  language 
provided  little  specific  regulatory 
authority  except  to  highlight  the 
presumption  that  fills  into  wetlands  and 
other  special  areas  are  less  likely  to  be 
found  "acceptable".  Accordingly,  we 
have  revised  §  230.10(e)  to  clearly 
establish  upon  applicants  a  requirement 
to  demonstrate  a  need  for  the  basic 
purpose  of  proposed  fill  activities  in 
wetlands  or  other  special  aquatic  areas. 
This  test  is  in  addition  to  other 
evaluation  requirements  (e.g. 
alternatives,  mitigation)  of  the 
Guidelines.  The  effect  of  this  change  is 
to  complement  and  strengthen  the 
overall  precept  of  the  Guidelines  that 
adverse  impacts  upon  valuable  wetland 
areas  should  be  minimized  while 
avoiding  the  imposition  of  an  unduly 
stringent  generic  restriction  against  all 
activities  (e.g.,  primary  residence 
housing  in  large  geographical  areas 
dominated  by  wetlands)  involving  filling 
within  such  areas. 

Regulatory  Analysis 

Since  these  proposed  Guidelines  serve 
principally  to  revise  the  existing  interim 
final  Guidelines  and  since  the  operating 
regulations  for  the  404  Program  ore  the 
Corps  regulations,  the  basic  costs  and 
impacts  of  the  Federal  dredge  and  fill 
regulatory  program  derive  from 
regulations  already  promulgated  and  In 
effect.  However,  it  may  be  anticipated 
that  some  incremental  costs  and 
Impacts  may  derive  from  these  proposed 
Guidelines  since  their  application  will 
result  in  some  changes  In  the  manner  in 
which  proposed  discharges  are 
evaluated  and  perhaps  in  the  ultimate 
specification  decision.  It  is  difficult  or 
impossible  to  predict  the  net  direction 
and  magnitude  of  such  incremental  costa 
and  impacts,  since  there  may  be  either 
increases  or  decreases  depending  upon 
the  specific  case.  On  the  one  hand,  these 
proposed  Guidelines  may  require  more 
costly  documentation  and/or  lead  to 
more  permit  dentals  or  restrictive 
conditions.  On  the  other  hand,  however. 
the  more  clearly  drawn  general 
evaluation  procedures  (which  will 
excuse  most  small  discharges  from 
chemical  testing)  may  reduce  permit- 
processing  costs  and  lead  to  fewer 
denials  on  the  basis  of  purely 
speculative  fears  of  potentially  large 
environmental  impact.  In  addition,  the 
more  carefully  designed  evaluation 
process  should  reduce  the  chance  of 
"mistakes"  requiring  costly  cleanup. 


The  overall  economic  effect  of  these 
regulations  will  depend  upon  such  site- 
specific  factors  as  the  size  and 
complexity  of  the  project,  the  degree 
and  nature  of  public  interest,  the  general 
state  of  environmental  quality,  and  the 
operating  mode  of  the  local  regulatory 
authority.  Only  after  several  years  of 
experience  in  operating  the  permit 
program  under  these  Guidelines  can  we 
attempt  to  meaningfully  assess  the 
Incremental  difference.  In  conclusion, 
we  have  no  reason  to  believe  at  present 
that  the  proposed  Guidelines  are 
significant  regulations  within  the 
meaning  of  Executive  Order  12044,  and 
thus  no  Regulatory  Analysis  is  required. 
Subpart  A— General 
Sec 

230.1  Purpose  and  Policy. 

230.2  Applicability. 

230.3  Definition*. 

230.4  Organization,  use,  and  adaptability  of 
the  Guidelines. 

Subpart  B— Compliance  With  the  Guidelines 

230.10  Conditions  of  compliance. 

230.11  Findings  of  compliance. 

Subpart  C— General  Physical,  Chemical, 
and  Biological  Evaluations,  Testa,  and 
Determinations  > 

230.20  Factual  determinations. 

23021  Purpose  and  use  of  evaluation  and 
testing. 

230.22  Genera)  evaluation  of  dredged  or  fill 
material. 

230.23  Evaluation  and  testing. 

Subpart  D — Physical  and  Chemical 
Components  of  the  Aquatic  Ecosystem, 
including  Wetlands 

230.30  Substrate. 

230.31  Suspended  particulates. 

230.32  Water. 

230.33  Current  patterns  and  water 
Circulation. 

230.34  Normal  water  fluctuations. 

230.35  Salinity. 

Subpart  E— Special  Aquatic  Sites 
230.40  Sanctuaries  and  refuges. 

23041  Parks,  National  and  Historic 
Monuments,  National  Seashores, 
Wilderness  Areas.  Research  Sites,  and 
similar  preserves. 

230.42  Wetlands. 

230.43  Mud  flats. 

230.44  Vegetated  and  unvegetated  shallows. 
230  45  Coral  reefs. 

230.49  Riffles  and  poofs. 

Subpart  F— Communities  and  Populations 
of  Orgsnlsms  Dependent  on  Wster  Quality 

230.50  Mollusks. 

230.51  Fish.  Crustacea,  and  food  chain 
organisms. 

23052  Wildlife. 

230.53  Threatened  and  endangered  species 
Subpart  G— Human  Use  Characteristics 
230  M)  Municipal  and  private  water 
supplies. 
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230.61  Recreational  and  commercial 
fisheries. 

230.62  Recreation. 

230.63  Aesthetics. 

230.64  Amenities. 

Subpart  H— Habitat  Development  and 
Restoration  of  Water  Bodies 
230.85  Habitat  development  and  restoration 
of  water  bodies. 

Subpart  I— General  Processes  and 
Procedures 

230.70  Advanced  identifiention  of  dredged 
material  disposal  areas.  . 

230.71  General  or  categorical  permits. 

230.72  Cumulative  and  secondary  impacts 
on  the  aquatic  ecosystem. 

Subpart  A — General 

$  230.1  Purpose  and  policy. 

(a)  The  purpose  of  these  Guidelines  is 
to  restore  and  maintain  the  chemical, 
physical,  and  biological  integrity  of  the 
waters  of  the  U.S.  through  the  control  of 
discharges  of  dredged  and  fill  material. 

(b)  Congress  has  expressed  a  number 
of  policies  in  the  Clean  Water  Act. 
These  Guidelines  are  intended  to  be 
consistent  with  and  to  implement  those 
policies.  While  the  guidelines  have  been 
written  to  stand  by  themselves,  the  user 
of  the  Guidelines  is  encouraged  to  keep 
the  policies  expressed  in  the  Clean 
Water  Act  in  mind  to  ensure  the 
reasonable  application  of  the 
Guidelines.  The  attention  of  the  user  is 
particularly  directed  to  the  policies 
expressed  in  the  following  sections  of 
the  Act:  Section  101  (declaration  of 
goals  and  policy),  section  208  (area-wide 
management),  section  301  (effluent 
limitations,),  section  303  (water  quality 
standards),  section  307(a)  (toxics), 
section  311  (hazardous  substances), 
section  401  (certification),  section  402 
(National  Pollution  Discharge 
Elimination  System),  section  403  (ocean 
discharge  criteria),  section  404  (permits 
for  dredged  and  fill  material),  and  the 
definitions  contained  in  section  502. 

(c)  Fundamental  to  the  use  of  these 
Guidelines  is  the  precept  that  dredged  or 
fill  material  should  not  be  discharged 
into  the  aquatic  ecosystem,  including 
wetlands,  unless  it  con  be  demonstrated 
that  such  a  discharge  is  necessary  and 
will  not  have  an  unacceptable  adverse 
impact  either  individually  or  In 
combination  with  known  and/or 
probable  impacts  of  other  activities 
affecting  the  ecosystems  of  concern  (See 
$  230.72).  This  precept  places  the  burden 
of  proof  on  the  discharger  to 
demonstrate  that  a  proposed  discharge 
should  be  permitted. 

(d)  From  a  national  perspective,  the 
degradation  or  destruction  of  aquatic 
resources  by  filling  operations  in 
wetlands  is  considered  to  be  among  the 
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most  severe  environmental  impacts 
covered  by  these  guidelines.  The  guiding 
principle  should  be  that  destruction  of 
highly  productive  wetlands  may 
represent  and  irreversible  loss  of  a 
valuable  aquatic  resource. 

§  230.2  Applicability. 

(a)  The  Guidelines  have  been 
developed  by  the  Administrator  of  the 
Environmental  Protection  Agency  in 
conjunction  with  the  Secretary  of  the 
Army  acting  through  the  Chief  of 
Engineers  under  section  404(b)(1)  of  the 
Clean  Water  Act  (33  U.S.C.  1344).  The 
Guidelines  are  applicable  to  the 
specification  of  disposal  sites  for 
discharges  of  dredged  or  fill  material 
into  waters  of  the  United  States^and 
include: 

(1)  The  regulatory  program  of  the  U.S. 
Army  Corps  of  Engineers  under  sections 
404  (a)  and  (e)  of  the  Act  (see  33  CFR 
320.  323,  325); 

(2)  Permit  programs  of  States 
approved  by  the  Administrator  of  the 
Environmental  Protection  Agency  in 
accordance  with  sections  404  (g)  and  (h) 
of  the  Act  (see  40  CFR  122, 123  and  124): 

(3)  The  civil  works  program  of  the  U.S. 
Army  Corps  of  Engineers  to  which  the 
permit  procedures  of  the  regulatory 
program  in  (1)  do  not  apply  (see  33  CFR 
209.145  and  section  150  of  Pub.  L  94-587, 
Water  Resources  Development  Act  of 
1978); 

(4)  Activities  controlled  by  best 
management  practices  implemented  by 
approved  Statewide  dredged  or  fill 
material  regulatory  programs  under 
section  208(b)(4)  (B)  and  (C)  of  the  Act 
(see  40  CFR  35.1560): 

(5)  The  planning  and  evaluation  of 
those  Federal  construction  projects 
specifically  authorized  by  Congress 
which  meet  criteria  specified  in  section 
404(r)  of  the  Act. 

(b)  These  Guidelines  will  be  applied 
in  the  review  of  proposed  discharges  of 
dredged  or  fill  material  into  navigable 
waters  which  lie  inside  the  baseline 
from  which  the  territorial  sea  is 
measured  and  the  discharge  of  fill 
material  into  the  territorial  sea  pursuant 
to  the  procedures  specified  in  33  CFR 
320  and  33  CFR  209.145.  The  discharge  of 
dredged  material  into  the  territorial  sea 
is  governed  by  the  Marine  Protection. 
Research,  and  Sanctuaries  Act  of  1972, 
Pub.  L.  92-532,  and  regulations  and 
criteria  issued  pursuant  thereto  (40  CFR 
227,  “Ocean  Dumping  Final  Regulations 
and  Criteria”  and  the  International 
Convention  for  Prevention  of  Marine 
Pollution  by  Dumping  of  Wastes  and 
Other  Matter  (London  Convention)  and 
to  which  the  United  States  is  one  of  the 
contracting  parties). 
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(c)  Guidance  interpreting  these  ' 

Guidelines  may  be  prepared  jointly  by  i 
EPA  and  the  Corps  et  the  National  or 
regional  level  from  time  to  time.  No 
modifications  to  the  basic  application, 
meaning,  or  intent  of  these  Guidelines 
will  be  made  without  rulemaking  by  the 
Administrator  under  the  Administrative 
Procedure  Act.  (5  U.S.C.  551  etseq.) 

§  230.3  Definitions. 

For  purposes  of  this  Part,  the 
following  terms  shall  have  the  meanings 
indicated: 

(a)  The  term  “Act"  means  the  Clean 
•Water  Act  (also  known  as  the  Federal 
Water  Pollution  Control  Act-FWPCA) 
Pub.  L  92-500,  as  amended  by  Pub.  L. 
95-217.  33  U.S.C.  1251,  et  seq. 

(b)  The  term  "disposal  site"  means  a 
unit  of  the  waters  of  the  U.S.  enclosed 
within  specific  boundaries  consisting  of 
a  water  surface  area  (when  present),  a 
volume  of  water  (when  present),  and  a 
substrate  area.  In  the  case  of  wetlands 
on  which  water  is  not  present  at  the 
time  at  which  the  disposal  is 
contemplated,  the  disposal  site  consists 
of  the  wetland  surface  area. 

(c)  The  term  "discharge  point"  means 
the  point  within  the  disposal  site  at 
which  the  dredged  or  fill  material  is 
released. 

(d)  The  term  "dilution  and  dispersion 
zone"  means  the  volume  of  water  where 
discharged  material  and  water  mix. 

Comment :  The  term  "mixing  zone" 
has  been  used  in  a  number  of  different 
ways  during  the  implementation  of  the 
Act  and  other  Acts  and  in  discussions 
.  concerning  Section  404.  To  avoid 
confusion,  the  term  "dilution  and 
dispersion  zone"  Is  used  in  these 
Guidelines.  This  term  refers  to  the 
purely  physical  and  chemical  processes 
of  mixing  the  dissolved  and  suspended 
particulate  components  of  discharged 
material  with  receiving  water.  The 
boundary  of  this  zone  is  the  point  at 
which  dissolved  material  and  suspended 
particulates  have  been  sufficiently 
diluted  or  dispersed  so  as  to  exhibit 
physical  and  chemical  characteristics  • 
substantially  the  same  as  those  of  the 
receiving  water.  Therefore,  this  term 
differs  from  the  concept  of  "mixing 
zone"  which  has  been  used  elsewhere  to 
mean  the  volume  of  the  water  mass  in 
which  discharged  material  is  o/lrn-ed  to 
exceed  acceptable  levels  (such  as 
appropriate  water  quality  standards).  In 
these  guidelines,  the  water  mass  io 
which  discharged  material  is  allowed  to 
exceed  acceptable  levels  while  initial 
dilution  and  dispersion  take  place  is 
described  by  use  of  the  term  "disposal 
site." 


1 96 


54228  Federal  Rcnlslet  /.  Vol.  44.  No.  102  /  Tuesday.  September  18.  1979  /  Proposed 


(e)  The  term  "desposition  zone” 
means  the  space  on  the  substrate  where 
discharged  material  accumulates. 

(f)  The  term  ••constituents”  means  the 
chemical  or  radiological  substances, 
solids,  and  organisms  associated  with 
dredged  or  fill  material. 

(g)  The  term  '‘pollution"  means  the 
man-made  or  man-induced  alteration  of 
the  chemical,  physical,  biological,  or 
radiological  integrity  of  the  water. 

(h)  The  term  "toxic  pofiutant”  means 
any  substance  on  the  list  of  toxic 
pollutants  promulgated  on  January  31. 
1978  (43  FR  4109)  or  on  any  subsequent 
list  promulgated  pursuant  to  section 
307(a)(1)  of  the  Act. 

(i)  The  term  "carrier  of  contaminant” 
means  dredged  or  fill  material  that  is 
contaminated  by  chemical,  biological,  or 
radiological  substances  in  a  form  that 
can  be  incorporated  into  or  ingested  by 
and  harm  or  otherwise  contaminate 
aquatic  organisms,  consumers  of  aquatic 
organisms,  or  users  of  the  aquatic 
environment. 

(j)  The  term  “solid  phase”  means  the 
portion  of  dredged  or  fill  material  that, 
when  discharged  into  water,  retains  its 
solid  form  and  settles  on  the  substrate  in 
solid  form. 

(k)  The  term  "liquid  phase”  means  the 
portion  of  dredged  or  fill  material  that, 
when  discharged  into  water,  is 
dissolved  and  remains  in  solution  os  it 
passes  through  the  water  column. 

(l)  The  term  “suspended  particulate 
phase”  means  the -portion  of  dredged  or 
fill  materia!  that,  when  discharged  into 
water,  disperses  tn  the  water  column  as 
suspended  particles,  usually  the  size  of 
silt  (63  microns  or  one-sixteenth  of  a 
millimeter)  or  smaller. 

(m)  The  term  “acute  toxicity”  means  a 
short  term  effect  of  a  toxic  pollutant  that 
typically  results  in  death  of  the  exposed 
organisms.  Acute  toxicity  can  be 
expressed  as  the  lethal  concentration  for 
a  stated  percentage  of  organisms  tested, 
or  the  reciprocal,  which  is  the  tolerance 
limit  of  a  percentage  of  surviving 
organisms.  (Acute  toxicity  for  aquatic 
organisms  generally  has  been  expressed 
for  24 ■  to  &G-haur  exposures). 

(n)  The  term  "chronic  toxicity”  means 
the  effect  of  toxic  pollutants  upon 
organisms  through  an  extended  time 
period.  Chronic  toxicity  may  be 
expressed  in  terms  of  an  observation 
period  equat  tn  (he  lifetime  of  an 
organism  or  to  the  time  span  of  more 
than  one  generation.  Some  chronic 
effects  may  be  reversible,  but  most  are 
not.  Chronic  effects  often  occur  in  the 
species  population  rather  than  in  the 
individual. 

(o)  The  terms  “aquatic  environment" 
and  "aquatic  ecosystem,  including 
wetlands"  mean  waters  of  the  U.S.  that 


serve  as  habitat  for  interrelated  and 
interacting  communities  and  populations 
of  plants  and  animals. 

(p)  The  term  “practicable”  means 
feasible  after  taking  into  consideration 
economics,  technology,  and  logistical 
factors. 

(q)  The  term  "pollutant”  means 

dr  edged  spoil,  solid  waste,  incinerator 
residue,  sewage,  garbage,  sewage 
sludge,  munitions,  chemical  wastes, 
biological  materials,  radioactive 
materials,  heat,  wrecked  or  discarded 
equipment,  rock,  sand,  cellar  dirt,  and 
Industrial,  municipal,  and  agricultural 
waste  discharged  into  water. 

Comment:  The  legislative  history  of 
the  Act  reflects  that  "radioactive 
materials”  as  included  within  the 
definition  of  "pollutant"  in  section  502  of 
the  Act  means  only  radioactive 
materials  which  are  not  encompassed  in 
the  definition  of  source,  byproduct,  or 
special  nuclear  materials  as  defined  by 
the  Atomic  Energy  Act  of  1954.  as 
amended,  and  regulated  under  the 
Atomic  Energy  Act.  Examples  of 
radioactive  materials  not  covered  by  the 
Atomic  Energy  Act  and,  therefore. 
Included  within  the  term  “pollutant",  are 
radium  and  accelerator  produced 
isotopes.  See  Train  v.  Colorado  Public 
Interest  Research  Group,  Inc.,  426  U.S.  1 
(1076). 

(r)  The  terra  "wetlands"  means  those 
areas  that  are  inundated  or  saturated  by 
surface  or  ground  water  at  a  frequency 
and  duration  sufficient  support,  and  that 
under  normal  circumstances  do  support, 
a  prevalence  of  vegetation  typically 
adapted  for  life  fn  saturated  soil 
conditions.  Wetlands  generally  include 
swamps,  marshes,  bogs,  and  similar 
areas. 

(s)  “Navigable  waters"  Is  defined  in 
section  502(7)  of  the  Act  to  mean 
“waters  of  the  United  States,  including 
the  territorial  seas."  This  term  includes 
but  is  not  limited  to: 

(1)  AH  waters  which  arc  currently 
used,  or  were  used  in  the  past,  or  may 
be  susceptible  to  use  in  interstate  or 
foreign  commerce.  Including  all  waters 
which  are  sublet  to  the  ebb  and  flow  of 
the  tide; 

(2)  Interstate  waters.  Including 
wetlands; 

(3)  All  other  waters  such  as  intrastate 
lakes,  livers,  streams  (Including 
Intermittent  streams),  mudflats, 
sandflats.  and  wetlands;  the  use, 
degradation  or  destruction  of  which 
could  affect  interstate  commerce 
including  any  such  waters; 

(i)  Which  are  or  could  be  used  by 
Interstate  travelers  for  recreational  or 
other  purposes;  and 


(ii)  From  which  fish  or  shellfish  ere  or 
could  be  taken  and  sold  in  interstate 
commerce;  and 

(i(i)  Which  are  used  or  could  be  used 
for  industrial  purposes  by  industries  in 
Interstate  commerce, 

(4)  All  impoundments  of  waters  of  the 
United  States  otherwise  defined  as 
navigable  waters  under  this  paragraph. 

(5)  Tributaries  of  waters  identified  in 
paragraphs  (l)-(4)  of  this  section. 

(6)  Wetlands  adjacent  to  waters 
identified  in  paragraphs  (l)-{5)  of  this 
section,  provided  that  treatment  ponds 
or  lagoons  designed  to  meet  the 
requirements  of  the  Clean  Water  Act 
(other  than  cooling  ponds  meeting  the 
criteria  of  this  paragraph)  are  not  waters 
of  the  United  States. 

Comment:  For  purposes  of  clarity,  the 
term  "waters  of  the  United  States"  is 
used  throughout  the  regulations  rather 
than  "navigable  waters."  In  defining  the 
{urisdiction  of  the  FWCA  as  the  "waters 
of  the  United  States".  Congress,  as 
demonstrated  in  the  legislative  history 
to  the  Act,  specified  that  the  term  "be 
given  the  broadest,  consitutional 
interpretation  unecumbered  by  Agencj'  • 
determinations  which  would  hare  been 
made  or  may  be  made  for  adminisUre 
purposes.”  While  the  words  of  this 
definition  and  those  of  the  Corps  of 
Engineers  in  33  CFR  323.2(a)  for  ‘'waters 
of  the  United  States”  differ  to  comply 
with  intra-egency  requirements  both 
definitions  describe  the  same  waters. 

(t)  The  term  "adjacent"  means 
bordering,  contiguous,  or  neighboring. 
Wetlands  separated  from  other  waters 
of  the  United  States  by  man-made  dikes 
or  barriers,  natural  river  berms  beach 
dunes  and  the  like  are  "adjacent 
wetlands." 

(u)  The  term  "impoundment”  means  a 
standing  body  of  open  water  created  by 
artificially  blocking  or  restricting  the 
flow  of  a  river,  stream,  or  tidal  area. 

(v)  The  term  "dredged  material" 
means  material  that  is  excavated  or 
dredged  from  waters  of  the  United 
States. 

(w)  The  term  "discharge  of  dredged 
material”  means  any  addition  of 
dredged  material  into  the  waters  of  the 
United  States.  The  term  includes, 
without  limitation,  the  addition  of 
dredged  material  into  waters  of  the 
United  States  and  the  runoff  or  overflow 
from  a  contained  land  or  water  disposal 
area.  Discharges  of  pollutants  into 
waters  of  the  United  States  resulting 
from  the  onshore  subsequent  processing 
of  dredged  material  that  is  extracted  for 
any  commerical  use  (other  than  fill)  are 
not  included  within  this  term  and  are 
subject  to  section  402  of  the  Clean 
Water  Act  even  though  the  extraction 
end  deposit  of  such  material  may 
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require  a  permit  from  the  Corps  of 
Engineers. 

(x)  The  term  “fill  material"  means  any 
material  used  for  the  primary  purpose  of 
replacing  an  aquatic  area  with  dry  land 
or  of  changing  the  bottom  elevation  of  a 
waterbody.  The  term  does  not  include 
any  pollutant  discharged  into  the  water 
primarily  to  dispose  of  waste,  os  that 
activity  is  reguiated  under  section  402  of 
the  Clean  Water  Act  Amendments  of 
1977. 

(y)  The  term  "discharge  of  fill 
material"  means  the  addition  of  HU 
material  into  waters  of  the  United 
States.  The  term  generally  includes, 
without  limitation,  the  following 
activities:  Placement  of  fill  that  is 
necessary  to  the  construction  of  any 
structure  in  a jwater  of  the  United  States; 
the  building  of  any  structure  or 
impoundment  requiring  rock,  sand,  dirt, 
or  other  material  for  its  construction; 
site-development  fills  for  recreational, 
industrial,  commercial,  residential,  and 
other  uses;  causeways  or  road  fills; 
dams  and  dikes;  artificial  islands; 
property  protection  and/or  reclamation 
devices  such  as  rip  rap,  groins,  seawalls, 
breakwaters,  and  revetments;  beach 
nourishment;  levees;  fill  for  structures 
such  as  sewage  treatment  facilities; 
intake  and  outfall  pipes  associated  with 
power  plants  and  subaqueous  utility 
lines;  and  artificial  reefs. 

$  230.4  Organization,  use,  adaptability  of 
the  Guidelines. 

(a)  Organization.  The  Guidelines  are 
divided  into  nine  subparts.  Subpart  A 
presents  those  provisions  of  general 
applicability,  such  as  purpose  and 
definitions.  Subpart  B  establishes  the 
four  general  conditions  which  must  be 
satisfied  in  order  to  make  a  finding  that 
a  proposed  discharge  of  dredged  or  fill 
material  complies  with  the  Guidelines. 
Subpart  C  sets  forth  factual 
determinations  which  are  to  be 
considered  in  determining  whether  or 
not  a  proposed  discharge  satisfies  the 
S  jbpart  B  conditions  of  compliance.  In 
addition.  Subpart  C  prescribes  a  number 
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of  physical,  chemical,  and  biological 
evaluations  and  testing  procedures  to  be 
used  in  reaching  the  required  tactual 
determinations.  Subpart  D  describes  the 
physical  and  chemical  components  of  a 
site  and  provides  guidance  as  to  how 
proposed  discharges  of  dredged  or  fill 
material  may  affect  these  components. 
Subparts  E-G  detail  the  special 
characteristics  of  particular  aquatic  and 
wetland  ecosystems  in  terms  of  their 
values,  the  possible  loss  of  these  values 
due  to  discharges  of  dredged  or  fill 
material,  and  the  means  to  prevent  these 
losses  from  occurring. 

Comment :  The  extent  of  use  of 
Subparts  E-G  depends  upon  whether  the 
resources  discussed  in  these  categories 
are  present  at  the  discharge  site.  For 
example,  if  it  is  determined  that  no 
sanctuaries  or  refuges  are  sufficiently 
close  to  the  discharge  site  to  be  affected 
by  the  discharge,  than  no  further 
consideration  of  §  230.4  is  necessary.  It 
is  unlikely  that  a  large  number  of  the 
categories  in  Subparts  E-G  will  be  used 
in  any  given  discharge  consideration. 

Subpart  H  recognizes  that  in  certain 
circumstances,  the  discharge  of  dredged 
or  fill  material  can  benefit  the 
environment  Subpart  1  treats  General 
permits  and  preselection  of  disposal 
sites. 

(b)  Use.  In  evaluating  whether  a 
particular  discharge  site  may  be  • 
specified,  the  permitting  authority 
should  use  these  Guidelines  in  the 
following  sequence  (see  also  Flow  Chart 

I): 

(1)  In  order  to  obtain  an  overview  of 
the  principal  regulatory  provisions  of  the 
Guidelines,  review  the  conditions  of 
compliance  of  $  230.10(b)  and  (c).  the 
measures  to  minimize  adverse  impact — 
or  "permit  conditions" — of  $  230.10(d) 
and  the  required  factual  determinations 
of  S  230.20. 

(2)  Examine  practical  oltemotives  to 
discharge  into  waters  of  the  U.S. — that 
is.  not  discharging  into  the  waters— -or 
discharging  into  alternative  aquatic  site 
with  potentially  less  damaging 
consequences  (see  S  230.10(a)). 


(3)  Evaluate  the  material  to  be 
discharged  to  determine  the  possibility 
of  chemical  [toxic)  contamination  or 
physical  incompatibility  of  the  material 
to  be  discharged  (230.2 2  and  230.21(b)). 

(4)  If  chemical  contamination  is 
reasonably  believed  to  be  probable, 
conduct  the  appropriate  tests  according 
to  the  section  on  Evaluation  and  Testing 
(§  230.23). 

(5)  Identify  a  candidate  disposal  site 
based  upon  the  criteria  and  evaluations 
of  §  230.23(f). 

(6)  Evaluate  the  candidate  disposal 
site  with  respect  to  the  various  physical 
and  chemical  components  which 
characterize  the  non-living  environment 
of  the  site — the  substrate  and  the  water 
Including  its  dynamic  characteristics 
(Subpart  D). 

(7)  At  the  candidate  disposal  site. 
identify  and  evaluate  any  special  or 
critical  characteristics  of  the  site 
related  to  its  living  communities  or 
human  uses  (Subparts  E.  F,  and  G). 

(8)  Make  appropriate  and  practical 
changes  to  the  project  plan  to  minimize 
the  environmental  impcct  of  the 
discharge,  based  upon  both  the 
specialized  Guidelines  to  Minimize 
Impacts  of  each  paragraph  (c)  in 
Subparts  D  through  G  and  the  genera) 
measures  to  minimize  impact  in 

S  230.10(d). 

(9)  Make  and  document  Special 
Determinations  of  appropriate 
paragraphs  (d)  in  Subparts  E  through  G. 

(10)  Make  and  document  General 
Determinations  in  $  230.20  based  upon 
the  evaluations  and  tests  of  Subparts  C 
and  D. 

(11)  Make  and  document  Findings  of 
Compliance  by  comparing  the  General 
and  Special  Determinations  with  the 
Conditions  of  Compliance  of  f  230.10. 

This  outline  of  the  steps  to  follow  in 
using  the  Guidelines  is  simplified  for 
purposes  of  illustration.  The  permitting 
authority  must  address  ail  of  the 
relevant  provisions  of  the  Guidelines  in 
reaching  a  Finding  of  Compliance  in  an 
individual  case. 
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(c)  Adaptability  to  particular  types  of 
activities.  (1)  The  manner  in  which  these 
Guidelines  are  used  depends  on  the 
nature  of  the  extraction  site,  the 
material  to  be  discharged,  and  the 
candidate  disposal  site,  including 
important  environmental  components. 
Documentation  to  demonstrate 
knowledge  about  the  extraction  site, 
materials  to  be  extracted,  and  candidate 
disposal  site  is  an  essential  component 
of  guideline  application.  These 
Guidelines  are  broad  enough  to  allow 
appropriate  evaluation  and 
documentation  for  a  variety  of  activities, 
ranging  from  those  with  the  potential  for 
large,  complex  impacts  on  the  aquatic 
environment  and  wetlands,  to  those  for 
which  the  impact  is  likely  to  be 
innocuous.  However,  it  is  unlikely  that 
the  Guidelines  will  apply  in  their 
entirety  to  any  one  activity,  no  matter 
how  complex.  It  is  anticipated  that 
substantial  numbers  of  permit 
applications  will  be  for  minor  routine 
activities  that  have  little,  if  any. 
potential  for  noticeable  environmental 
impacts.  Although  there  may  be 
exceptional  cases,  and  while  in  certain 
situations  the  cumulative  impact  of  a 
number  of  such  discharges  could  in  fact 
be  significant,  it  generally  is  not 
intended  or  expected  that  extensive 
testing,  evaluation  or  analysis  will  be 
needed  to  make  findings  of  compliance 
in  such  routine  cases. 

The  Guidelines  user,  including  the 
agency  or  agencies  responsible  for 
implementing  the  Guidelines,  must 
recognize  the  different  levels  of  effort 
that  should  be  associated  with  varying 
degreds  of  impact  and  require  or  prepare 
commensurate  documentation.  The  level 
of  documentation  should  reflect  the 
significance  and  complexity  of  the 
discharge  activity. 

An  essential  part  of  the  evaluation 
process  involves  making  initial  and 
intermediate  determinations  as  to  the 
relevance  of  any  factor  or  portion(s)pf 
the  Guidelines  and  conducting  further 
evaluation  only  as  needed.  However, 
where  portions  of  the  Guidelines  review 
procedure  nrc  to  be  abbreviated,  (i.e., 
"short  form"  evaluation)  there  still  must 
be  sufficient  Information  including 
consideration  of  both  individual  and 
cumuln.'ive  impacts  (See  5  230.72).  to 
support  the  decision  of  whether  to 
specify  the  site  for  disposal  of  dredged 
or  f.ll  material  and  to  support  the 
decision  to  curtail  or  abbreviate  the 
evaluation  process.  The  presumption 
against  the  discharge  in  2.10.1  applies  to 
this  decision  making. 

Comment:  Activities  may  be  stratified 
with  respect  to  their  probable  impact  on 
the  aquatic  ecosystem,  including 


wetlands.  Examples  of  criteria  for 
stratifying  such  impacts  are: 

(1)  Tlic  history  of  extraction  and  use 
of  the  proposed  disposal  site;  for 
instance,  where  discharges  from 
maintenance  dredging  of  a  navigation 
channel  have  been  authorized  under 
Section  404  over  a  period  of  years,  it 
may  only  be  necessary  to  document  that 
the  impacts  (including  cumulative 
impacts)  of  future  discharges  would  not 
differ  from  past  impacts. 

(2)  The  availability  of  approved 
area  wide  plans  such  as  Coastal  Zone 
Management  plans  and  208  plans  which 
Include  treatment  of  disposal  sites  for 
the  discharge  of  dredged  or  fill  material. 
Supplementary  documentation  may  be 
required  for  specific  activity  involving 
discharges  to  complement  the  broad 
documentation  already  contained  in  the 
plan. 

(3)  Availability  of  relevant 
Information  in  the  files  of  Federal,  State, 
or  local  authorities.  Supplementary 
documentation  may  be  required  to 
ensure  that  all  applicable  aspects  of 
these  Guidelines  are  considered  in 
arriving  at  the  Section  404  permit 
decision. 

•  (4)  Size  and  complexity  of  project. 

(5)  Likelihood  of  secondary  and 
cumulative  impacts. 

(8)  Similarity  to  previously  reviewed 
projects. 

In  the  case  of  activities  covered  by  • 
General  Permits,  the  documentation 
required  by  the  Guidelines  is  for 
General  Permit  promulgation  and  not  for 
activities  subject  to  Cenera)  Permit 
control.  These  Guidelines  do  not  require 
reporting  or  formal  written 
communication  ut  the  time  individual 
activities  are  initiated  under  a  General 
Permit.  However,  a  particular  General 
Permit  may  require  appropriate 
reporting. 

Subpart  B.—Comptiance  With  the 
Guidelines 

9  230.10  Conditions  of  compliance. 

Although  all  conditions  of  compliance 
in  the  $  230.10  must  be  met,  the 
compliance  evaluation  procedures  will 
vary  to  reflect  the  seriousness  of 
potential  for  adverse  impact  on  the 
aquatic  ecosystems  including  wetlands, 
posed  by  specific  dredged  or  fit! 
material  discharge  activities. 

($  230.4(c)). 

(a)  The  discharge  of  dredged  or  fill 
material  does  not  comply  with  the 
Guidelines  if  there  is  a  practicable 
alternative  to  the  proposed  dis'.harge 
that  is  environmentally  preferable  and 


will  have  less  adverse  impact  on  the 
aquatic  ecosystem  (see  Flow  Chart  II) 
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(1)  For  the  purpose  of  making  this 
finding,  practicable  alternatives  include, 
but  are  not  limited  to: 

(1)  Activities  which  do  not  involve  a 
discharge  of  dredged  or  fill  material  into 
the  waters  of  the  United  States  or  ocean 
waters: 

(ii)  Discharges  of  dredged  or  fill 
material  at  other  locations  in  waters  of 
the  United  States  or  ocean  waters. 

Comment :  Areas  not  presently  owned 
by  the  applicant  which  could  reasonably 
be  obtoined.  utilized,  expanded  or 
managed  for  project  purposes  may  be 
considered  as  practicable  alternatives. 

(iii)  Discharges  of  other  particular 
volumes  and  concentrations  of 
pollutants  at  other  specific  rates. 

(2)  In  determining  whether  an 
alternative  is  practicable,  consideration 
may  be  given  to  economic,  technical, 
and  logistical  factors. 

(3)  (i)  If  all  practicable  alternatives  to 
a  proposed  discharge  (including  the  “no 
action"  alternative),  have  been 
identified  and  evaluated  through  the 
NEPA  process  or  other  planning  and 
evaluatiuh  process,  further  development 
of  the  alternatives  may  not  be  necessary 
under  this  paragraph,  provided  that  the 
original  development  of  alternatives 
complies  with  the  requirements 
identified  in  this  section  and  elsewhere 
in  the  Guidelines.  References  to  such  an 
evaluation  shall  be  made  in  the  written 
determination  of  findings,  required  by 

S  230.11(b). 

(ii)  Similarly,  if  an  evaluation  of  all 

racticable  alternative  disposal  sites 

as  been  conducted  in  a  comprehensive 
planning  process,  such  as  a  coastal  zone 
management  program  or  a  208  program, 
and  if  this  evaluation  is  comparable  in 
scope  to  the  alternatives  evaluation 
described  in  this  section,  it  may  serve  as 
the  basis  for  that  part  of  the  alternatives 
finding  described  in  paragraph  (a) 
above.  However,  because  such  a 
planning  process  may  not  be  project- 
specific,  it  may  b«  necessary  to 
supplement  the  aliematives  findings  in 
paragraphs  (g)  (3)  (ij  end  (3)(ii)  through 
consideration  of  additional  detailed 
information  at  the  time  a  particular 
discharge  is  proposed  or  when  further 
review  of  a  class  or  category  of 
activities  is  undertaken  (General 
Permits  or  Best  Management  Practices}. 

Comment:  When  Federal  pinners  and 
permit  evaluators  and  state  regulatory 
agencies  conduct  alternative  studies 
under  other  authorities,  they  should 
consider  the  requirements  of  the 
Guidelines  to  ensure  the  usefulness  of 
such  studies  for  regulatory  purposes 
under  section  404. 

(b)  The  discharge  of  dredged  or  fill 
material  does  not  comply  with  the 
Guidelines  if  the  discharge  will: 


(1)  After  consideration  of  dilution  and 
dispersion  at  the  disposal  site,  cause  or 
contribute  to  ambient  water  quality 
which  violates  any  applicable  State 
water  quality  standard,  approved  or 
promulgated  by  EPA  under  section  303 
of  the  Act,  or  any  applicable  water 
quality  criteria  promulgated  by  EPA; 

(2)  Violate  any  applicable  toxic 
effluent  standards  or  prohibitions  under 
section  307  of  the  Act; 

(3)  Result  in  the  introduction  outside 
the  disposal  site  of  toxic  substances  in 
amounts  which  cause  destruction  of 
organisms  through  acute  or  chronic 
toxicity  or  through  physiological 
disturbance  or  which  will  result  in 
potential  adverse  effects  in  a  consumer 
organism  through  bioaccumulation  of 
the  substance  in  the  aquatic  organism; 

(4)  jeopardize  the  continued  existence 
of  an  endangered  or  threatened  species 
or  result  in  the  destruction  or  adverse 
modification  of  a  habitat  which  is 
determined  by  the  Secretaries  of  Interior 
or  Commerce,  as  appropriate,  to  be  a 
critical  habitat  under  the  Endangered 
Species  Act  of  19/3  unless  an  exemption 
has  been  granted  by  the  Endangered 
Species  Committee; 

Comment :  The  reference  to  the 
Endangered  Species  Committee  is 
included  in  recognition  of  the  possibility 
of  exemption  from  the  prohibition  of  the 
Endangered  Species  Act.  However,  such 
an  exemption  is  not  available  where 
there  are  other  grounds  for  denying  a 
permit.  Therefore,  the  permitting 
authority  shSuld  complete  review  of  the 
discharge  under  these  Guidelines  even 
where  the  discharge  will  not  comply 
with  (4). 

(5)  Disrupt  conditions  and  terms  of 
marine  sanctuaries  designated  by  the 
Secretary  of  Commerce  under  Title  III  of 
the  Marine  Protection.  Research,  and 
Sanctuaries  Act  of  1972. 

(c)  The  discharge  of  dredged  or  fill 
material  does  not  comply  with  these 
Guidelines  if  it  is  determined,  after  a 
consideration  of  $  230.26  where 
appropriate,  that  the  discharge  will  have 
an  unacceptable  adverse  impact  on  the 
waters  of  the  United  States.  The  finding 
of  unacceptable  adverse  impact  shall,  as 
a  minimum,  be  based  upon  appropriate 
determinations,  evaluations,  and  testa 
required  by  Subpart  C  and  any  special 
determinations  required  by  Subparts  D 
through  G  with  special  emphasis  on  the 
persistence  and  permanence  of  such 
impacts. 

(1)  It  shall  be  an  objective  of  these 
Guidelines  that  the  following  adverse 
effects,  individually  or  collectively,  he 
prevented: 

(i)  Significantly  adverse  effects  of 
discharge  of  pollutants  on  human  health 
or  welfare.  Including  but  not  limited  to 
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effects  on  plankton,  fish,  shellfish, 
wildlife,  and  special  areas  such  as 
shorelines,  beaches,  wetlands. 

Comment:  Fish  and  wildlife 
sanctuaries  and  refuges,  parks,  national 
and  historical  monuments,  national 
seashores,  wilderness  areas,  research 
sites  or  similar  preserves  are  examples 
of  other  critical  areas  that  should  be 
protected; 

(ii)  Significantly  adverse  effects  of 
discharge  of  pollutants  on  aquatic  life 
and  other  wildlife,  dependent  on  aquatic 
ecosystems,  including  the  transfer, 
concentration,  and  dispersal  of 
pollutants  or  their  byproducts  through 
biological,  physical,  and  chemical 
processes. 

(iii)  Significantly  adverse  effects  of 
discharge  of  pollutants  on  aquatic 
ecosystem  diversity,  productivity,  and 
stability.  Such  effects  may  include,  but 
are  not  limited  to.  loss  of  fish  and 
wildlife  habitat  or  loss  of  the  capacity  of 
a  wetland  to  assimilate  nutrients  or 
reduce  wave  energy. 

(iv)  Significantly  adverse  effects  of 
discharge  of  pollutants  on  aesthetic, 
recreation,  and  economic  values. 

(2)  It  shall  be  the  additional  objective 
of  these  Guidelines  to  prevent  the 
chemical,  physical  or  biological 
degradation  of  waters  of  the  U.S.  by  the 
discharge  of  dredged  or  Till  material 
through  management  of  the  number, 
location,  size,  and  configuration  of 
disposal  sites  as  well  as  the  rate, 
volume,  and  concentrations  of 
pollutants  in  the  material  discharged. 
Chemical  or  physical  alteration  of  a 
body  of  water  or  wetland  should  be 
avoided  or  minimized  where  possible. 
Use  of  waters  of  the  U.S.  for  discharge 
of  dredged  of  fill  material  is  presumed  to 
unacceptable  unless  it  can  be 
demonstrated  that  such  a  discharge  is 
necessary  and  will  not  have  an 
unacceptable  adverse  impact  on  the 
aquatic  ecosystem  including  wetlands, 
either  individually  or  cumulatively. 
Where  a  previously  degraded  aquatic 
ecosystem  is  involved,  consideration 
should  be  given  to  the  use  of  dredged  or 
fill  material  to  improve  or  restore  the 
ecosystem.  * 

Comment  It  is  the  intent  of  these 
Guidelines  to  control  and  if  necessary 
limit  or  prohibit  discharges  of  dredged 
or  fill  material  into  the  aquatic 
environment  including  wetlands.  It  is  of 
primary  importance  that  movement  of 
materia!  from  one  place  to  another  not 
degrade  the  chemical  and  physical 
characteristics  of  the  substrate. 

Chemical  degradation  is  not  likely  to 
occur  if  the  concentration  of  available 
chemical  components  of  the  material  to 
be  discharged  is  equal  to  or  less  than 
those  of  the  same  components  at  the 
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disposal  site.  Degradation  can  occur  as 
a  result  of  changing  characteristics  of 
the  aquatic  ecosystem,  such  as  altering 
water  level  or  circulation  patterns  and 
littering  the  environment  with  piles  of 
discharged  material.  Restoration  of 
degraded  aquatic  areas  by  discharge  of 
dredged  or  fill  material  may  provide  not 
only  disposal  sites  but  also 
environmental  benefits.  However, 
Improvements  (such  as  creation  of  new 
wetlands)  of  undisturbed  natural  areas 
should  be  embarked  upon  only  after 
extensive  and  careful  evaluation  of 
impacts  end  benefits. 

(d)  The  discharge  of  dredged  or  fill 
material  does  not  comply  with  these 
Guidelines  if  the  manner  of  discharge 
fails  to  sufficiently  minimize  where 
practicable  any  potential  adverse 
impact  to  the  aquatic  ecosystem 
Including  wetlands. 

Comment:  Discharge  technology 
should  be  adapted  to  the  needs  of  each 
site.  In  determining  whether  the 
discharge  operation  sufficiently 
minimizes  adverse  environmental 
impacts,  the  applicant  should  consider 
for  example: 

(1)  The  type  of  equipment  or 
machinery,  including  protective  devices, 

-  used  in  activities  ancillary  to  the 
discharge  of  dredged  or  fill  material; 

(2)  The  operation  and  maintenance  of 
such  equipment  or  machinery  including 
adequate  operation,  staffing,  and 
training; 

(3)  The  method  of  transportation  of 
the  material  for  discharge; 

(4)  Limitations  on  the  solid,  liquid.  aH 
gaseous  components  of  material  to  be 
discharged; 

(5)  The  addition  of  treatment 
substances  such  as  oxygen  to  material 
to  be  discharged; 

(8)  Limitations  on  the  amount  of 
material  to  be  discharged  per  unit  of 
time  or  volume  of  receiving  water, 

(7)  The  timing  of  the  discharge  to 
minimize  impact  (e.g.,  to  avoid  spawing 
or  migration  seasons  and  periods  of 
undesirable  wave,  wind,  and  tidal 
action); 

(B)  rroper  maintenance  and 
containment  of  material  discharged  to 
prevent  erosion,  leaching,  slumping  and 
other  nonpoint  sources  of  pollution; 

(9)  The  method  of  dispersion  of  the 
material; 

(10)  The  location  of  actual  release  of 
material  with  respect  to  the  substrate 
and  other  factors; 

(11}  The  location  of  the'disposal 
outside  of  the  vicinity  of  a  public  water 
supply  intake; 

(12)  Delay  in  extraction  or  exposure  of 
dredged  material  to  different  levels  of 
oxygen,  pH.  temperature,  or  other 


particular  conditions  that  will  reduce 
the  potency  of  non-persistent  pollutants; 

(13)  Other  measures  identified  in 
Subpart  D  through  G  of  these 
Guidelines. 

(e)  In  the  case  of  a  discharge  of  fill 
material  into  special  aquatic  or  wetland 
areas  (Subpart  E),  where  the  activity 
associated  with  die  fill  does  not  require 
direct  access  or  proximity  to  or  siting 
within,  the  water  resource  in  question  to 
fulfill  its  basic  purpose,  the  discharge 
may  be  allowed  only  if.  In  addition  to 
the  other  requirements  of  these 
Guidelines  (alternatives,  impacts, 
mitigation),  there  is  a  showing  that  the 
activity  associated  with  the  fUl  is 
necessary. 

Comment, ■  This  subsection  requires 
that  an  additional  test  be  met  by  a  “non¬ 
water  dependent"  activity  before  it  can 
be  located  in  a  wetland  or  special 
aquatic  area.  This  test  is  intended  to 
prevent  the  destruction  or  adverse 
alteration  of  wetlands  and  special 
aquatic  areas  by  non-water  dependent 
activities  except  In  cases  where  the 
applicant  can  show  that  the  basic 
purpose  of  the  activity  is  one  for  which 
the  local  community  has  a  demonstrable 
need.  In  assessing  the  basic  purpose  of 
an  activity,  one  must  look  at  the  basic 
service  or  product  it  provides.  For 
example,  die  basic  purpose  of  a  housing 
development  located  in  a  wetland  site  to 
provide  homesite  waterfront  dockage  is 
•till  housing.  Thus,  to  meet  this  test,  the 
applicant  would  have  to  show  a  need  for 
housing,  per  so,  not  merely  axTemand  for 
waterfront  housing. 

f  230.1 1  Finding*  of  compliance. 

(a)  On  the  basis  of  these  Guidelines 
the  proposed  disposal  sites  for  the 
discharge  of  dredged  or  fill  material 
must  be: 

(1)  Specified  as  complying  with  these 
Guidelines:  or 

(2)  Specified  as  complying  with  these 
Guidelines  with  the  inclusion  of 
appropriate  discharge  conditions  to 
minimize  pollution  or  adverse  impacts  to 
the  affected  aquatic  ecosystems 
Including  wetlands:  or 

(3)  Specified  as  failing  to  comply  with 
the  requirements  of  these  Guidelines 
where,  (i)  There  are  practicable 
alternatives  to  the  proposed  discharge 
that  will  have  a  less  adverse  impact  on 
the  aquatic  ecosystem  (l  230.10(a)}  and 
are  environmentally  preferable;  or  (il) 
the  proposed  discharge  will  result  in 
unacceptable  pollution  to  the  aquatic 
ecosystem  (I  230.10  (b)  and  (c));  or  (iii) 
the  proposed  discharge  does  not  include 
all  practicable  measurea  to  minimize 
potential  harm  to  the  aquatic  ecosystem 
(S  230.10(d));  or  (lv)  there  does  not  exist 
sufficient  information  to  make  • 


reasonable  Judgment  as  to  whether  the 
proposed  discharge  wilt  comply  with 
these  Guidelines. 

(b)  Findings  unde:  this  section  shall 
be  set  forth  in  writing  by  the  District 
Engineer  or.  where  appropriate,  the 
Director  (i.e.,  the  chief  administrative 
officer  of  a  State  agency  administering  a 
permit  program  approved  by  EPA  under 
S  404(g)  and  {  404(h))  or  his  delegated 
representative,  for  each  proposed 
discharge.  These  findings  shall  include 
the  factual  determinations  required  by 
S  230.20,  findings  under  i  230.10.  and  a 
brief  explanation  of  any  adaptation  of 
these  Guidelines  to  the  activity  under 
consideration.  In  the  case  or  •  General 
Permit,  such  findings  shall  be  prepared 
for  that  permit  rather  than  for  each 
subsequent  discharge  under  the 
authority  of  that  permiL 

$ubpart  C~Gencra1  Physical, 

Chemical,  and  Biological  Evaluations, 
Tests,  and  Determinations  ,  .« 

5  230.20  Factual  determinations. 

Evaluation  and  testing  procedures 
described  in  this  aubpart  shall  be 
applied  as  required  to  all  proposed 
discharges  of  dredged  or  fill  material  in 
order  to  determine  their  potential  short 
term  or  long  term  effect  on  the  physical 
and  chemical  components  of  the  aquatic 
environment,  including  wetlands,  as 
described  in  Subpart  D.  These 
determinations,  as  well  as  any  special 
factual  determinations  required  by 
Subparts  E  through  G.  must  be 
documented,  must  describe  the  scope, 
methods,  and  results  of  examinations 
used  to  reach  them,  and  must  be 
considered  in  making  all  findings  of 
compliance  required  by  |  230.11.  Factual 
determinations  required  for  each 
proposed  discharge  include  the 
following: 

(a)  Physical  substrate  determinations. 
A  determination  shall  be  made  of  the 
nature  end  degree  of  effect  that  the 
proposed  discharge  will  have  on  the 
characteristics  of  the  substrate  at  the 
proposed  disposal  site.  Consideration 
shall  be  given  to  the  similarity  In 
particle  size,  shape  and  degree  of 
compaction  of  the  material  proposed  for 
discharge  and  the  material  constituting 
the  substrate  at  the  disposal  site,  and 
any  potential  changes  in  substrate 
elevation  and  bottom  contours 
(including  changes  outside  of  the 
disposal  site  which  may  occur  as  a 
mult  of  erosion,  tlumpage.  or  other 
movement  of  the  discharged  material). 
The  environmental  characteristics  and 
values,  thrlr  potential  loss,  and  the 
Guidelines  to  minimize  impact,  as 
detailed  in  $  230.30.  shall  additionally  be 
considered  in  making  these  ' 
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determinations.  Potential  changes  in 
substrate  elevation  and  bottom  contours 
shall  be  predicted  on  the  basis  of  the 
proposed  method,  volume,  location,  and 
rate  of  discharge,  os  well  as  on  the 
Individual  and  combined  effects  of 
current  patterns,  water  circulation,  wind 
and  wove  action,  and  other  physical 
factors  that  may  affect  the  movement  of 
the  discharged  material. 

(b)  Water  circulation,  fluctuation,  and 
talinity  determinations.  A 
determination  shall  be  made  of  the 
nature  and  degree  of  effect  that  the 
proposed  discharge  will  have  on  current 
patterns,  water  circulation  including 
downstream  flows,  normal  water 
fluctuation,  and  salinity.  Consideration 
shall  be  given  to  the  potential  diversion 
or  obstruction  of  flow,  alterations  of 
bottom  contours,  or  other  changes  In  the 
hydrologic  regime.  Additional 
consideration  of  the  environmental 
characteristics  and  values,  their  possible 
loss,  and  the  Guidelines  to  minimize 
impacts,  as  detailed  in  ft  230.33-230.35, 
shall  be  used  in  making  these 
determinations.  Potential  effects  on  the 
current  patterns,  water  circulation, 
normal  water  fluctuation  and  salinity 
shall  be  evaluated  on  the  basis  of  the 
proposed  method,  volume,  location,  and 
rate  of  discharge. 

lc)  Suspended  particulates 
determinations.  A  determination  shall 
be  made  of  the  nature  and  degree  of 
effect  that  the  proposed  discharge  will 
have  in  terms  of  potential  changes  in  the 
kinds  and  concentrations  of  suspended 
particulates  in  the  vicinity. 

Consideration  shall  be  given  to  the  grain 
size  of  the  material  proposed  for 
discharge,  the  shape  and  size  of  the 
plume  of  suspended  particulates,  and 
whether  or  not  the  potential  changes  in 
the  kinds  and  concentrations  of 
suspended  particulates  (suspended 
solids)  will  cause  violations  of 
applicable  water  quality  standards.  In 
making  this  determination. 
consideration  should  also  be  given  to 
the  environmental  characteristics  and 
values,  to  their  possible  loss,  and  to  the 
Guidelines  for  minimizing  impact  in 
f  230  31  (Suspended  Particulates). 
Consideration  shall  include  the 
proposed  method,  volume,  location,  and 
rate  of  discharge,  rs  well  as  the 
individual  and  combined  effects  of 
current  patterns,  water  circulation  and 
fluctuations,  wind  and  wave  action,  and 
other  physical  factors  on  the  movement 
of  suspended  particulates  Suspended 
particulate  bioassay  testing,  as 
described  In  |  230.23,  may  be  required  to 
determine  the  Impact  of  Increased 
suspended  particulate  levels  on  filter- 


feeding  and  other  vulnerable  aquatic 
organisms. 

(d)  Wetland  and  other  aquatic  biota 
determinations.  A  detennination  shall 
be  made  of  the  nature  and  degree  of 
effect  that  the  proposed  discharge  will 
have  (both  Individually  and 
cumulatively)  on  the  structure,  function 
and  habitat  of  wetland  and  other 
aquatic  biota.  Consideration  shall  be 
given  to  potential  changes  in  substrate 
characteristics  and  elevation,  water  or 
substrate  chemistry,  and  water  currents, 
circulation,  fluctuation,  or  salinity  that 
would  significantly  affect  the 
recolonization  of  the  proposed  disposal 
•  site  by  Indigenous  fish,  wildlife,  and 
aquatic  communities.  The  environmental 
characteristics  and  values,  their  possible 
loss,  and  the  Guidelines  to  minimize 
impacts,  as  detailed  in  ft  ft  230.30-230  35, 
and  the  appropriate  section  of  Subparts 
D-F  shall  additionally  be  considered  in 
making  these  determinations.  Biological 
tests  including  inventories,  bioassays, 
and  bioaccumulation  tests  as  described 
in  ft  230.23  may  be  required  to  provide 
information  on  both  the  physical  and 
chemical  suitability  of  the  discharge 
material  to  support  the  communities  or 
populations  of  organisms  existing  at  the 
proposed  disposal  site. 

(e)  Toxic  pollutant  determinations.  A 
detennination  shall  be  made  of  the 
degree  to  which  the  material  proposed 
for  discharge  will  introduce,  relocate,  or 
increase  the  amount  of  toxic  pollutants 
listed  under  section  307(a)(1)  of  the  Act. 
This  determination  shall  consider  the 
•olid,  liquid  and/or  suspended 
particulate  phase  of  the  material 
discharged,  and  the  aquatic  environment 
at  the  proposed  disposal  site.  Such 
pollutants  are  presumed  to  be  present 
unless  demonstrated  otherwise  by  the 
procedure  outlined  in  ft  230.22.  or  the 
tests  outlined  in  S  230.23. 

Comment :  Under  section  307(a)(1)  of 
the  Act.  the  Administrator  must 
establish  a  list  of  toxic  pollutants. 
Effluent  guidelines  will  be  developed  for 
Industries  discharging  listed  substances 
and  effluent  standards  will  be 
established  as  appropriate,  in  addition, 
under  section  307(a)(5)  of  the  Act,  the 
Administrator,  after  consultation  with 
the  Secretary  of  the  Army,  may 
designate  dredged  material  as  a 
category  subject  to  effluent  standards  or 
prohibitions  established  under 
|  307(a)(2).  Notwithstanding  the  current 
absence  of  effluent  limitations  for  toxic 
substances  in  dredged  material, 
substances  listed  under  section  307(a)  of 
the  Act  are  a  primary  concern  in  the 
evaluation  of  the  effects  of  proposed 
discharges  of  dredged  or  fill  material 
under  section  404  of  the  Act. 


(f)  Biological  availability 
determinations.  A  detennination  shall 
be  made  of  the  potential  for  acute  or 
chronic  effects  on  aquatic  otganisrns. 
including  bioaccumulation,  as  a  result  of 
the  biological  availability  of  pollutants 
in  the  solid,  liquid,  or  suspended 
particulate  phases.  Such  effects  will  be 
presumed  to  occur  where  toxic 
pollutants  listed  urder  section  307(a)(t) 
of  the  Act  have  not  been  demonstrated 
to  be  absent  by  the  procedure  outlined 
in  ft  230.22  or  by  the  tests  outlined  in 
ft  230.23. 

(g)  Proposed  disposal  site  appearance 
determinations.  A  determination  shall 
be  made  of  the  appearance  of  the 
proposed  disposal  site  and.appropriate 
parts  of  the  surrounding  environment 
prior  to  the  initiation  of  a  discharge 
activity.  Photographic  determinations 
are  preferable  to  narrative  descriptions, 
provided  they  are  accompanied  by 
pertinent  data  such  as  exact  location  of 
photographer  and  direction  of  exposure, 
time  of  year  and  day  and  weather 
conditions  affecting  film  exposure,  the 
kind  of  camera,  lens.  etc.  used,  and  the 
photograph  dearly  depicts  those  aspects 
of  the  aquatic  environment  and 
wetlands  that  will  be  impacted  or 
modified  by  the  discharge  activity. 

Comment:  The  appearance  of  the 
proposed  disposal  site  and  its 
surroundings  prior  to  any  discharge 
activity  is  relevant  to  the  findings  ' 
required  in  ft  ft  230.10  and  230.11. 
Sufficiently  detailed  information 
concerning  the  appearance  of  the 
disposal  site  before  discharge  occurs 
will  aid  in  predicting  the  impact  of  the 
discharge,  assessing  the  adequacy  of 
measures  to  minimize  impacts, 
monitoring  compliance  with  the  permit, 
and  restoring  the  site  where  appropriate. 

(h)  Special  determinations.  A 
determination  shall  be  made  of  whether 
the  material  to  be  discharged  will 
disrupt  any  special  disposal  site 
characteristics,  taking  into  consideration 
the  resource  values,  possible  loss  of 
these  resources,  and  these  Guidelines, 
as  well  as  special  determinations 
described  in  Subparts  E  through  G  of  the 
proposed  disposal  site. 

1 230.2 1  Purpose  and  use  of  evaluation 
and  testing. 

(a)  The  purpose  of  the  evaluation 
procedure  In  ft  230.22  and  the  chemical 
and  biological  testing  sequence  outlined 
In  ft  230  23  is  to  provide  information  to 
reach  the  determinations  required  by 
ft  230.20.  Where  the  results  of  prior 
evaluations,  chemical  and  biological 
tests,  scientific  research,  and  experience 
can  provide  information  helpful  in 
reaching  a  determination,  these  should 
be  used.  Such  prior  results  may  make 
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new  testing  unnecessary.  The 
information  used  to  reach  each 
determination  shall  be  documented, 
except  that  where  the  same  information 
is  applicable  to  more  than  one 
determination,  it  may  be  documented  in 
one  instance  and  referenced  in  later 
determinations. 

(b)  To  reach  the  determinations 
related  to  the  potential  effects  of  the 
discharge  on  physical  characteristics  of 
the  disposal  site  (i.e„  determinations  on 
physical  substrate  characteristics,  water 
circulation,  fluctuation,  salinity,  and 
suspended  particulates),  the  narrative 
guidance  provided  in  Subpart  D  may  be 
applied  along  with  appropriate  physical 
tests  and  evaluations. 

Comment :  Such  tests  may  include 
sieve  tests,  settleabihty  tests,  and 
compaction  tests,  dilution  and 
dispersion  zone  and  suspended 
particulate  plume  determinations,  and 
site  assessments  of  water  flow, 
circulation,  and  salinity  characteristics. 

(c)  To  reach  the  determinations 
involving  potential  effects  of  the 
discharge  on  the  chemical 
characteristics  of  the  disposal  site  (i.e.. 
determinations  on  suspended 
particulates,  aquatic  and  wetland 
organisms  and  vegetation,  toxic 
pollutants,  biological  availability,  and 
water  quality  standards),  the  narrative 
guidance  in  Subparts  D-F  shall  be  used 
along  with  the  general  evaluation 
procedure  in  5200.22,  and  the  chemical 
and  biological  testing  sequence  in 

5  230,22.  and  the  chemical  and  biological 
testing  sequence  in  5  230.23  and 
prediction  of  dilution  and  dispersion  in 
5  230  23(e)  to  examine  the  solid,  liquid, 
and  suspended  particulate  phases  of  the 
dredged  or  fill  material  proposed  for 
discharge. 

(d)  The  general  evaluation  procedure 
described  in  5  230.22  can  be  used  to 
eliminate  the  need  for  further  chemical 
and  biological  testing  to  determine  the 
presence  or  absence  of  toxic  pollutants 
in  proposed  discharges  of  dredged  or  fill 
material  where  the  material  can  be 
shown  to  be  sufficiently  removed  from 
surces  of  pollution.  Where  the  results  of 
the  evaluation  do  not  provide  the 
necessary  Inramation  to  reach  the 
required  determinations  in  5  230-20(c)- 
(g).  the  chemical  and  biological  testing 
sequence  outlined  in  fi  230  23  and 
prediction  of  dilution  and  dispersion  in 
|  230.23(e)  for  the  solid,  liquid,  and 
suspended  particulate  phases  shall  be 
followed. 

(e)  In  applying  the  chemical  and 
biological  evaluations  and  tests  required 
by  these  Guidelines,  the  differences 
between  dredged  material  (including  . 
dredged  material  used  os  fill)  and  fiO 
material  must  be  considered. 


|f)  In  addition  to  the  evaluation  and 
chemical  and  biological  testing 
procedures  in  Subpart  C  and  the 
narrative  guidance  on  the  physical  and 
chemical  components  ol  the  aquatic 
wetland  environment  in  Subpart  D.  the 
information  provided  In  Subparts  E-C 
(describing  resource  values,  possible 
loss  of  resources,  and  guidelines  to 
protect  special  characteristics  of  the 
aquatic  and  wetland  environment)  must 
be  examined  to  reach  the  special 
determinations  required  by  |  230.20(i). 

1 230.2?  General  evaluation  ot  dredged  or 
fill  material 

(a)  If  dredged  or  fill  material  is 
evaluated  under  %  230.22(b)  and 
determined  not  to  be  a  carrier  of 
contaminants,  then  the  determinations 
required  in  5  230.20  can  be  made 
without  testing  under  5  230-23. 

Comments :  Under  §  230.20(e),  toxic 
pollutants  on  the  307(a)(1)  list  are 
presumed  to  be  present  unless 
eliminated  from  consideration  by  the 
|  230.22(b)  evaluation  or  further  testing 
under  5  230  23.  Other  contaminants  must 
be  tested  under  5  230.23  if  the 
evaluation  under  5  230  22(b)  or  other 
information  suggests  that  they  may  be 
present  The  purpose  of  the  tests  in 
|  230.23  is  to  demonstrate  the  probable 
impact  of  a  discharge  of  the  material  on 
the  aquatic  community,  human  uses  of 
the  environment  and  ony  other  aspect 
of  the  ecosystem  susceptible  to 
degradation. 

Adaptation  of  the  evaluation  and 
testing  process  in  these  Guidelines  by 

Crmitting  authorities  under  |  230.4  may 
id  to  presentation  of  different  testing 
protocols.  However,  such  protocols 
cannot  be  used  to  change  the  intent  or 
requirements  of  these  Guidelines. 

(b)  The  extraction  site  shall  be 
examined  In  order  to  assess  whether  it 
is  sufficiently  removed  from  sources  of 
pollution  to  provide  reasonable 
assurance  that  the  proposed  discharge 
materia)  is  not  a  carrier  of 
contaminants.  Factors  to  be  considered 
in  demonstrating  reasonable  assurance 
of  the  absence  of  such  pollution  include 
but  are  not  limited  to: 

(1)  Potential  routes  of  pollution  or 
polluted  sediments  to  the  extraction  site, 
based  on  hydrographic  or  other  map* 
aerial  photography,  or  other  graphic 
methods  that  show  watercourses, 
surface  relief,  proximity  to  tidal 
movement,  private  and  public  roads, 
location  of  buildings,  municipal  and 
Industrial  areas,  and  agricultural  or 
forest  lands: 

(2)  Tcrtinen!  results  from  tests 
previously  carried  out  on  the  material  at 
the  extraction  site,  or  carried  out  on 
similar  material  for  other  permitted 


projects  in  the  vicinity  (such  results  may 
be  available  as  public  Information  in  the 
files  of  government  agencies, 
universities,  and  elsewhere).  The  results 
of  tests  carried  out  on  material  similar 
to  the  material  proposed  for  discharge 
may  be  relevant.  Materials  shall  be 
considered  similar  if  the  sources  of 
contamination,  the  physical 
configuration  of  the  sites  end  the 
sediment  composition  of  the  materials 
are  comparable,  in  light  of  water 
circulation  and  stratification,  sediment 
accumulation  and  general  sediment 
characteristics.  Test*  from  other  sites 
may  be  relied  on  only  if  no  changes 
have  occurred  at  the  extraction  sites  to 
render  the  results  irrelevant 

(3)  Any  potential  for  significant 
introduction  of  pesticides  from  land 
runoff: 

(4)  Any  records  of  spills  of  petroleum 
products  or  substances  designated  as 
hazardous  under  Section  311  of  the 
Oeon  Water  Act  (see  40  CFR  116-119): 

(5)  Information  in  Federal  State  and 
local  records  indicating  significant 
introduction  of  pollutants  from 
industries,  including  types  and  amounts 
of  waste  materials  discharged  along  the 
potential  routes  of  contaminants  to  the 
extraction  site:  and 

(6)  Any  possibility  of  the  presence  or 
substantial  natural  deposits  of  minerals 
or  other  substances  which  could  be 
released  to  tbc  aquatic  cn'iranmpiit  or 
wetlands  by  man-induced  discharge 
activities. 

Comment •  Dredged  or  fill  material  is 
most  likely  to  be  free  from  chemical 
biological,  radiological  or  other 
pollutants  where  it  is  composed 
primarily  of  sand,  gravel  or  other 
naturally  occurring  inert  material  with 
particle  sizes  larger  than  silt  (63  microns 
or  one-sixteenth  of  a  millimeter). 

Dredged  material  so  composed  is 
generally  found  in  areas  of  high  current 
or  wave  energy  such  as  streams  with 
large  bed  loads  or  coastal  areas  with 
shifting  bars  and  channels.  However, 
when  such  material  is  discolored  or 
contains  other  indications  that  polluted 
materials  mny  be  present  further 
inquiry  should  be  made. 

(c)  Where  the  discharge  site  is 
adjacent  to  the  extraction  site  and 
subject  to  the  same  sources  of  pollution, 
and  materials  at  the  two  sites  are 
substantially  similar,  the  fact  that  the 
material  to  be  discharged  technically 
may  be  a  carrier  of  pollution  is  not  likely*, 
to  result  in  degradation  of  the  substrata 
at  the  disposal  site  upon  its  discharge.  In 
such  circumstances,  when  dissolved 
material  and  suspended  particulates  can 
be  controlled  to  prevent  carrying 
pollutants  to  uncoctaminated  areas. 
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testing  under  f  230.23  may  not  be 
required. 

(d)  Where  the  $  230.22(b)  evaluation 
leads  to  the  conclusion  that  there  is  a 
high  probability  that  the  material 
proposed  for  discharge  is  a  carrier  of 
pollutants,  testing  may  not  be  necessary 
if  constraints  are  available  to  reduce 
conditions  to  acceptable  levels  within 
the  disposal  site  and  to  prevent 
contaminants  from  being  transported 
beyond  the  boundaries  of  the  disposal 
site,  if  such  constraints  are  acceptable 
to  the  permitting  authority,  and  if  the 
potential  discharger  accepts  and  has  the 
capability  to  implement  such 
constraints. 

Comment:  An  example  of  such  a 
constraint  might  be  a  properly  designed 
and  operated  contained  disposal  tile. 

(e)  The  presumption  that  toxic 
pollutants  on  the  307(a)(1)  toxics  list  are 
present  in  sediments  may  be  accepted 
following  application  of  the  examination 
specified  in  8  230.22(b)  without 
conducting  a  sediment  chemical 
analysis.  However,  acceptance  of  such  a 
presumption  does  not  preclude  the 
requirement  to  supply  information  about 
the  probable  impact  of  discharge  of 
sediment  so  contaminated  on  receiving 
aquatic  ecosystems,  including  wetlands. 

Comment :  If  a  severely  polluted 
sediment  condition  is  established  during 
this  General  Evaluation  (|  230.22)  which 
will  lead  to  requirement  of  bioassays, 
and  a  sufficiently  large  number  of 
chemicals  are  present  to  render 
impractical  the  identification  of  all 
chemical  pollutants  by  testing,  chemical 
testing  information  reasonably  may  be 
obtained  from  bioassays.  Severely 
polluted  sediment  conditions  can  be 
established  during  this  Ceneral 
Evaluation  (8  230  22)  by.  previous  tests 
(although  the  results  of  such  tests  may 
not  be  adequate  for  other  uses  in  these 
Guidelines),  the  presence  of  polluting 
Industries  and  information  about  their 
discharge  or  runoff  into  waters  of  the 
U.S..  bioinventories,  etc. 

(f)  The  information  justifying  any 
decision  not  to  test  must  be  documented 
in  8  230.20  Factual  Determinations  for 
use  in  8  230.11  Findings  of  Compliance. 

8  230.23  Evaluation  and  testing. 

(a)  No  single  test  or  approach  can  be 
applied  in  all  cases  to  evaluate  the 
effects  of  proposed  discharges  of 
dredged  or  fill  materials.  The  chemical 
changes  in  water  quality  may  best  be 
simulated  by  use  of  an  elutriate  test.  To 
the  extent  permitted  by  the  state  of  the 
art.  expected  effects  such  as  toxicity, 
stimulation,  inhibition  or 
bioaccumulation  may  best  be  estimated 
by  appropriate  bioassays.  In 
determining  which  tests  and/or 


evaluation  procedures  are  neces^ry  in 
a  given  case,  the  permitting  authority 
shull  refer  to  8230.4(c).  Adaptability  to 
Particular  Types  of  Activities.  EPA  in 
conjunction  with  the  Corps  of  Engineers 
will  publish  a  procedures  manual  that 
will  cover  summary  and  description  of 
tests,  definitions,  sample  collection  and 
preservation,  procedures,  calculations, 
and  references.  Interim  guidance  to 
applicants  concerning  the  applicability 
of  specific  approaches  or  procedures 
will  be  furnished  by  the  District 
Engineer. 

(b)  Chemical-biological  interactive 
effect*.  Ecological  perturbation  caused 
by  chemical-biological  Interactive 
effects  resulting  from  discharges  of 
dredged  or  fill  material  is  very  difficult 
to  predict  Research  performed  to  date 
has  not  clearly  demonstrated  the  extent 
of  chemical-biological  interactive  effects 
resulting  from  contaminants  present  in 
the  dredged  or  fill  material  The 
principal  concerns  of  open  water 
discharge  of  dredged  or  fill  material  that 
contain  chemical  contaminants  are  the 
potential  effects  on  the  water  column  or 
on  benthic  communities. 

(1)  Evaluation  of  chemical-biological 
interactive  effects.  Dredged  or  fill 
material  may  be  excluded  from  the 
evaluation  procedures  specified  in 
paragraphs  (b)(2)  and  (3)  of  this  section 
if  it  is  determined  on  me  basis  of  the 
evaluation  In  8  230.22  that  the  likelihood 
of  contamination  by  toxic  pollutants  is 
acceptably  low.  unless  the  District 
Engineer,  after  evaluating  and 
considering  any  comments  received 
from  the  Regional  Administrator, 
determines  that  these  approaches  and 
procedures  are  necessary.  The  Regional 
Administrator  may  require,  on  a  case- 
by-case  basis,  testing  approaches  and 
procedures  by  stating  what  additional 
information  is  needed  through  further 
analyses  and  how  the  results  of  the 
analysis  will  be  of  value  In  evaluating 
potential  environmental  effects. 

(2)  Water  column  effects.  Sediments 
normally  contain  constituents  that  exist 
in  different  chemical  forms  and  are 
found  in  various  concentrations  in 
several  locations  within  the  sediment 
The  potentially  bioavailable  fraction  of 
a  sediment  is  dissolved  In  the  sediment 

‘  Interstitial  water  or  In  a  loosely  bound 
form  that  is  present  in  the  sediment.  In 
order  to  predict  the  effect  on  water 
quality  due  to  release  of  contaminants 
from  the  sediment  to  the  water  column, 
an  elutriate  test  may  be  used.  The 
elutriate  Is  th«  supen  itant  resulting 
from  the  vigorous  30-r».nutc  shaking  of 
one  part  bottom  sediment  from  the 
dredging  site  with  four  parts  water  (vol./ 
vol  )  collected  from  the  dredging  site 


followed  by  one-hour  settling  time  and 
appropriate  centrifugation  and  a  0.45p 
filiation.  Major  constituents  to  be 
analyzed  in  the  elutriate  are  those 
deemed  critical  by  the  District  Engineer, 
after  evaluating  and  considering  any 
comments  received  from  the  Regional 
Administrator,  and  considering  results 
of  the  evaluation  in  8  230.22.  Elutriate 
concentrations  observed  should  be 
evaluated  with  regard  to  with  the  same 
constituents  in  disposal  site  water  and 
other  data  which  describe  the  Volume 
and  rate  of  the  intended  discharge,  the 
type  of  discharge,  the  hydrodynamic 
regime  at  the  disposal  site,  and  other 
available  information  that  aids  in  the 
evaluation  of  impact  on  water  quality 
(including  bioaccumulation  tests).  The 
District  Engineer  may  specify  bioassaya 
when  he  determines  that  such 
procedures  will  be  of  value.  In  reaching 
this  determination,  dilution  and 
dispersion  effects  subsequent  to  the 
discharge  at  the  disposal  site  will  be 
considered. 

(3)  Suspended  particulate  effects. 
Suspended  particulate  phase  bioassay 
testing  shall  be  required  to  make  the 
determination  In  8  230.20(c).  (e)  and  (f) 
where  such  determinations  cannot  be 
made  based  upon  the  general  evaluation 
In  8  230.22  or  any  other  previously  run 
currently  valid  tests.  The  suspended 
particulate  bioatsay  may  be  necessary 
to  determine  the  effect  of 
uncontaminated  suspended  particulates 
on  filter-feeding  organisms  or  other 
vulnerable  aquatic  •pedes,  as  well  as  to 
determine  the  bioavailability  of  toxics  in 
the  suspended  particulate  phase.  Where 
suspended  particulate  testing  of  dredged 
material  is  required,  (suspended 
particulate  phase  procedures  do  not 
apply  to  fill  material),  a  bioassay  test 
shall  be  cpnducted. 

(4)  Effects  on  benthos.  Evaluation  of 
the  significance  of  chemical-biological 
interactive  effects  on  benthic  organisms 
resulting  from  the  discharge  of  dredged 
or  fill  material  is  extremely  complex  and 

.  demands  procedures  which  are  at  the 
forefront  of  the  current  state  of  the  arl. 
Although  research  has  shown  that 
benthic  species  can  Ingest  contaminated 
sediment  particles,  it  has  not  been 
determined  to  what  degree  the 
contaminants  are  dissociated  from  the 
sediment  snd  incorporated  Into  benthic 
body  tissues  thereby  gaining  entry  to  the 
food  web.  The  District  Engineer  may  use 
an  appropriate  benthic  bioassay 
(including  bioaccumulation  tests)  when 
such  procedures  will  be  of  value  in 
assessing  ecological  effect  and  in 
establishing  discharge  conditions. 

(c)  Procedure  for  comporison  of  sites. 
(1)  When  an  inventory  of  the  total 
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concentration  of  chemical  constituent* 
deemed  critical  by  the  District  Engineer 
would  be  of  value  in  comparing 
sediment  at  the  dredging  site  with 
sediment  at  the  disposal  site,  he  may 
require  a  sediment  chemical  analysis 
Markedly  different  concentrations  of 
critical  constituents  between  the 
excavation  and  disposal  sites  may  aid  in 
making  an  environmental  assessment  of 
the  proposed  disposal  operation  Such 
analyses  should  be  interpreted  in  terms 
of  the  potential  for  harm  as  supported 
by  any  pertinent  scientific  literature  or 
as  interpreted  in  criteria  such  as  the 
Quality  Criteria  for  Water. 

(2)  When  an  analysis  of  biological 
community  structure  will  be  of  value  to 
assess  the  potential  for  adverse 
environmental  impact  at  the  proposed 
disposal  site,  a  comparison  of  the 
biological  characteristics  between  the 
excavation  and  disposal  sites  may  be 
required  by  the  District  Engineer. 
Biological  indicator  species  may  be 
useful  in  evaluating  the  existing  degree 
of  stress  at  both  sites.  Sensitive  species 

representing  community  components 
colonizing  various  substrate  types 
within  the  sitea  should  be  Identified  as 
possible  bioossay  organisms  if  tests  for 
toxicity  are  required.  Community 
structure  studies  are  expensive  and  time 
consuming,  and  therefor*  should  be 
performed  only  when  they  will  be  of 
value  in  determining  discharge 
conditions.  This  is  particularly 
applicable  to  large  quantities  of  d/edged 
material  known  to  contain  adverse 
quantities  of  toxic  materials.  Community 
studies  should  include  benthic 
organisms  such  at  microbiota  ami 
harvestable  ahelifish  and  finfish. 
Abundance,  diversity,  and  distrilmUon 
should  be  documented  and  correlated 
with  substrate  type  end  other 
appropriate  physical  and  chemical 
environmental  characteristics. 

Id)  Size  of  disposal  site.  The  specified 
disposal  site  shall  be  confined  to  the 
smallest  practicable  area  consistent 
with  the  type  of  dispersion  determined 
to  be  appropriate  by  the  application  of 
these  guidelines.  In  a  few  special  caaes 
under  unique  environmental  conditions, 
the  discharged  material  may  be 
inter  Jed  to  be  spread  naturally  in  a  very 
thin  layer  over  a  large  area  of  the 
substrate  rather  than  be  contained 
within  the  disposal  site.  Where  there  is 
adequate  justification  to  show  thit 
wide  spread  dispersion  by  natural 
me  ms  will  result  in  no  significantly 
adverse  environmental  effects  the 
discharge  is  not  subject  to  the  normal 
constraints  nn  sire  of  disposal  site  in 
this  paragraph.  Although  the  impact  of 
the  particular  discharge  may  constitute 


a  minor  change,  the  cumulative  effect  of 
numerous  such  piecemeal  changes  often 
results  in  a  major  Impairment  of  the 
water  resources  ond  interferes  with  the 
productivity  ond  water  quality 
processes  of  existing  environmental 
systems  Thus,  the  particular  disposal 
site  will  be  evaluated  with  the 
recognition  that  it  Is  part  of  a  complete 
and  interrelated  ecosystem.  The  District 
Engineer  may  undertake  reviews  of 
particular  areas  in  response  to  new 
applications,  and  in  consultation  with 
the  appropriate  Regional  Director  of  the 
Fish  and  Wildlife  Service,  the  Regional 
Director  of  the  National  Marine 
Fisheries  Service  of  the  National 
Oceanic  and  Atmospheric 
Administration,  the  Regional 
Administrator  of  the  Environmental 
Protection  Agency,  the  State 
Conservationist  of  the  Soil  Conservation 
Service  of  the  Department  of 
Agriculture,  and  the  head  of  the 
appropriate  State  agencies,  including  the 
State  Director  of  an  approved  Coastal 
Zone  Management  Program,  to  assess 
the  cumulative  effect  of  activities  in 
such  areas. 

(c)  Fill  material  testing  procedures 
Fill  material  means  any  pollutant 
including  dredged  materials,  used  to 
create  fill  in  the  traditional  sense  of 
replacing  an  aquatic  or  wetland  area 
with  dry  land  or  changing  the  bottom 
elevation  of  a  water  body  for  any 
purpose.  In  order  to  serve  that  function. 
Till  material  must  remain  in  place  end 
generally  be  capable  of  bearing  weight 
This  often  requires  confinement  of  fill 
material,  which  raise*  the  posaibility  of 
percolation  through  or  run-off  of 
displacement  of  the  fill  by  cataclysmic 
events  of  nature. 

There  is  little  or  no  sorting  of  material 
in  a  fill.  Fill  material  originating  on  land 
may  be  inert  as  is  the  case  of  granite 
blocks  used  for  rip  rap.  or  It  may  consist 
of  soil  which  could  be  clean  or  be 
contaminated  from  nearby  pollution 
sources  or  by  waste  discharges.  If  the 
evaluation  under  |  230.22  indicates  the 
need  for  testing,  the  procedures  below 
should  be  followed. 

(1)  Water  Leachate  Test.  Where  toxic 
pollutants  have  not  been  eliminated 
through  the  procedures  In  8  23 0.22. 
water  leachate  tests  for  fill  material  mi/ 
be  conducted  to  make  the 
determinations  required  by  section 

230  2ft 

(2)  Biological  tests.  Biological  tests  of 
fill  material  proposed  for  discharge, 
adapted  from  those  described  in 

|  2  Vi  23.  may  be  used  to  determine  the 
acute  or  chronic  effects  of  polluted  fill 
material  upon  aquatic  and  wetland 
organisms. 


(f)  Mixing  to:  s  determination.  The 
dilution  and  dispersion  zone  shall  be  the 
smallest  practicable  rone  within  each 
specified  disposal  site,  consistent  with 
the  objectives  of  these  guidelines,  in 
which  desired  concentrations  of 
constituents  must  be  achieved. 

The  District  Engineer  and  the  Regional 
Administrator  shall  consider  the 
following  factors  In  determining  the 
acceptability  of  a  proposed  dilution  amd 
dispersion  zone*. 

(i)  Depth  of  water  at  the  disposal  site 

(ii)  Cunent  velocity,  direction,  and 
variability  at  the  dieposal  site 

(iii)  Degree  of  turbulence; 

(ivj  Stratification  attributable  to 
causes  such  as  obstructions,  salinity  or 
density  profiles  at  the  disposal  sites; 

(v)  Discharge  vessel  speed  and 
direction,  if  appropriate; 

(vi)  Rate  of  discharge; 

(vii)  Ambient  concentration  of 
constituents  of  interest: 

(viil)  Dredged  material  characteristics, 
particularly  concentrations  of 
constituents,  amount  of  material  types 
of  materia)  (sand.  silt.  clay,  etc)  and 
settling  velocities; 

(ix)  Number  of  discharge  actions  per 
unit  of  time; 

(x)  Other  factors  of  the  disposal  site 
that  affect  the  rates  and  patterns  of 
mixing.  ^ 

Subpart  D— Physical  and  Chemical 
Components  of  the  Aquatic 
Ecosystem,  Including  Wetlands 

1230.30  Substrata. 

The  substrate  is  the  solid  phase  of  the 
aquatic  ecosystem,  including  wetlands, 
underlying  open  and  adjacent  waters  of 
the  U  S  and  constituting  the  surface  of 
x  wetland*.  It  consist*  of  organic  and  1 
Inorganic  solid  materials  and  includes 
water  and  other  liquids  or  gases  that  fill 
the  spaces  between  solid  particles. 

(a)  Environmental  characteristics  aod 
values.  Natural  substrates  furnish 
habitat  for  aquatic  plants  and  animals. 
These  plants  and  animals  often  exhibit  a 
variety  of  structural  and  behavioral 
specializations  that  adapt  them  to 
specific  types  of  substrate 
environments  Substrates  vary  with 
respect  to  particle  size  and  shape, 
chemical  composition,  and  degree  of 
compaction.  The  elevation  and  contours 
of  substrates,  molded  In  part  by  activity 
of  overlying  water,  exert  a  pronounced 
underwater  (lamming  and  directional 
Influence  on  the  manner  in  which  water 
circulates.  The  chemical  processes 
carried  on  In  the  substrate  include  the 
absorption  and  adsorption  of  materials 
Introduced  Into  the  aquatic  ecosystem, 
the  production  and  exchange  of  gaseous 
substances,  and  decomposition  and 
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cycling  of  Inorganic  and  organic  mailer 
by  the  action  of  microbes  ond  chemical 
processes.  New  material  can  accumulate 
naturally  on  substrates  from  the  water 
column  in  the  form  of  settling  suspended 
particulates. 

(b) (1)  Possible  loss  of  environmental 
characteristics  ond  values.  The 
discharge  of  dredged  or  fill  material  can 
result  in  varying  degrees  of  change  in 
the  complex  physical,  chemical,  and 
biological  characteristics  of  the 
substrate.  These  changes  can  adversely 
affect  the  substrate  environment  and  are 
often  reflected  throughout  the  entire 
aquatic  ecosystem.  The  discharge  of 
sufficient  amounts  of  dredged  or  fill 
material  to  alter  substrate  elevation  or 
contours  can  result  in  water  circulation, 
current  pattern,  water  fluctuation  ai}d 
water  temperature  changes.  Erosion  or 
stumpage  of  such  deposits  can  adversely 
affect  areas  of  the  substrate  outside  the 
perimeters  of  the  disposal  site  by 
changing  or  destroying  habitat  Bottom¬ 
dwelling  organisms  at  the  site  might  be 
smothered  or  forced  to  migrate  as  a 
result  of  a  discharge,  but  similar  forms 
may  recolonize  on  the  discharged 
material.  However,  when  discharged 
material  is  very  dissimilar  from  that  of 
the  discharge  site,  rccolonization  by 
similar  organisms  at  the  site  is  unlikely. 
Adverse  changes  in  the  substrate  can 
result  from  the  bulk,  composition, 
location,  method,  and  liming  of 
discharges. 

(2)  Adverse  impacts  can  be 
compounded  by  the  presence  of 
contaminonts  in  the  dredged  or  fill 
material.  Such  effects  may  be  immediate 
or  long-term,  localized  or  broadly 
dispersed  through  the  aquatic 
ecosystem.  Generally  sediments 
extracted  from  heavily  industrialized  or 
settled  areas  can  be  expected  to  he 
contaminated  with  materials  known  to 
be  discharged  in  the  waters  of  such  an 
area.  The  impact  of  contaminants 
contained  in  dredged  and  fill  material  is 
dependent  upon  the  interaction  among  a 
wide  range  of  poorly  understood 
variables  that  affect  their  release  into 
the  immediate  aquatic  ecosystem. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  |  230.10(d).  the 
Guidelines  to  minimize  impacts  as 
described  in  §  230. 10(d).  end  wafer 
dependency  in  ft  230.10(e).  specific 
measures  to  minimize  impacts  on  the 
substrate  include,  but  are  not  limited  to: 

(1)  Confining  the  discharge  to  the 
smallest  practicable  deposition  zone 
where  mounding  of  material  on  the 
substrata  at  the  disposal  site  will  protect 
the  characteristics  and  values  of  the 
surrounding  substrate. 


(2)  Spreading  or  scattering  discharge 
material  where  maximizing  the  size  of 
the  deposition  zone  will  minimize  the 
thickness  of  the  layer  of  material  or  the 
substrate  and  prevent  lo9s  of 
characteristics  and  values  attributable 
to  mounding. 

(3)  Selecting  discharge  methods  and 
disposal  sites  where  the  potential  for 
erosion,  slumping  or  leaching  of 
materials  into  the  surrounding  aquatic 
ecosystem  will  be  reduced.  These 
methods  or  sites  include,  but  aic  not 
limited  to: 

(i)  Using  containment  levees, 
sediment  basins,  and  cover  crops  to 
reduce  erosion; 

(H)  Using  lined  containment  areas  to 
reduce  leaching  where  leaching  of 
chemical  constituents  from  the 
discharged  material  is  expected  to  be  a 
problem;  and 

(iii)  Using  contained  areas  and 
avoiding  discharges  near  steep  slopes  of 
channels  in  unsuitable  areas  to  reduce 
slumpage. 

(4)  Selecting  a  disposal  site  that  has 
been  used  previously  for  dredged 
material  discharge. 

(5)  Selecting  an  upland  disposal  site 
where  available  and  where  determined 
to  be  an  environmentally  satisfactory 
alternative  (See  8  230.t0frf)). 

10)  Selecting  a  disposal  site  et  which 
the  substrate  is  eomnosed  of  material 
similar  to  that  being  discharged  such  as 
discharging  sand  on  sand  or  mud  on 
mud. 

(7)  Discharging  material  at  a  location 
and  by  methods  which  minimize 
changes  In  substrate  elevation,  thereby 
preventing  modification  of  water  mass 
movement  leading  to  erosion  or  other 
adverse  impacts. 

(0)  Considering  the  use  of  habitat 
development  or  restoration  measures, 
where  appropriate. 

(9)  Discharging  at  times  of  the  year 
which  will  minimize  adverse  effects  on 
the  aquatic  ecosystem. 

(10)  Capping  in-place  contaminated 
material  with  clean  material  or 
selectively  discharging  the  most 
contaminated  material  first  so  it  can  be 
capped  with  the  remaining  material  as 
appropriate. 

8230.31  Suspended  particulate*. 

Suspended  particulates  in  the  aquatic 
ecosystem.  Including  wetlands,  consist 
of  fine  grained  mineral  particles  usually 
•mailer  than  silt,  and  organic  particles. 
Suspended  particulates  may  enter  water 
bodies  as  a  result  of  runoff  from  land, 
flooding  uplands,  flushing  wetlands, 
debris  from  planktonic  organisms  and 
higher  vegetation,  resuspension  of 
bottom  sediments,  and  man's  activities. 
Particulates  may  remain  suspended  In 


the  water  column  for  variable  periods  of 
time  as  a  result  of  such  factors  as  ^ 
agitation  of  the  water  mass,  particulate 
specific  gravity,  particle  shape,  and 
physical  and  chemical  properties  of 
particle  surfaces. 

(a)  Environmental  characteristics  ond 
values.  Suspended  particulates  nourish 
plants  by  releasing  nutrients  in  both 
Inorganic  and  organic  form  to  the  water 
column.  Suspended  organic  particles 
supply  food  for  detritus  feeding 
organisms.  Suspended  particulates  also 
absorb  and  adsorb  chemicals  including 
pollutants  from  the  water  column, 
adding  such  materials  to  the  substrate 
as  they  settle  to  the  bottom.  Suspended 
particulates  settle  and  reconstitute  the 
substrate  when  water  currents  or 
velocities  decrease.  Thus,  they  arc 
present  in  the  water  column  in  greatest 
amounts  at  times  of  high  flow  or  high 
water  levels,  but  usually  for  relatively 
short  periods.  Large  streams,  carrying 
huge  sediment  loads  like  the  Mississippi 
River,  contain  large  amounts  of 
suspended  particulates  much  of  the 
time.  Other  water  bodies,  like  some 
springs  and  creeks  in  stable  watersheds 
of  well -forested  mountains,  only 
occasionally  bear  large  amounts  of 
suspended  particulates.  Organisms 
inhabiting  both  extremes  exhibit  marked 
specializations  which  adapt  them  for  the 
environment  in  which  they  are  found. 

(b)  Possible  loss  of  environmental 
characteristics  and  values.  The 
discharge  of  dredged  or  All  material  can 
result  in  greatly  elevated  levels  of 
suspended  particulates  in  the  water 
column.  High  turbidity  reduces  light 
penetration  which  lowers  the  rate  of 
photosynthesis  and  the  primary 
productivity  of  an  aquatic  area.  Sight- 
dependent  species  are  impacted  through 
reduced  feeding  ability,  leading  to  more 
limited  growth  and  lower  resistance  to 
disease.  Doth  the  biological  and  the 
chemical  content  of  the  suspended 
material  will  react  with  the  dissolved 
oxygen  In  the  water,  which  may  result  in 
oxygen  depletion.  Toxic  metals  and 
organics,  pathogens  and  viruses 
absorbed  or  adsorbed  to  fine-grained 
particulates  in  the  material  proposed  for 
discharge  may  be  biologically  available 
to  organisms  in  tha  water  column  or 
upon  settling  to  the  substrate.  When 
auspended  particulate  levels  are  raised 
significantly  above  background  levels 
by  discharges,  they  create  turbid  plumes 
which  aro  highly  visible  and 
aesthetically  displeasing.  The  adverse 
Impacts  caused  by  such  discharges 
depend  upon  the  relative  increase  in 
suspended  particulates  above  the 
amount  occurring  naturally,  the  current 
patterns,  water  levels  and  fluctuations 
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present  when  such  discharges  occur,  the 
volume  and  rote  of  the  discharge,  and 
the  seasonal  timing  of  the  discharge. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  5  230.10(a),  the 
Guidelines  to  minimize  impacts  as 
described  in  §  230.10(d).  and  water 
dependency  in  §  230.10(e).  specific 
measures  to  minimize  the  impacts  of 
suspended  particulates  include,  but  are 
not  limited  to: 

(1)  Using  silt  screens  or  other 
appropriate  nitration  methods  to  confine 
suspended  particulates  to  a  small  area 
where  settling  or  removal  can  occur. 

(2)  Making  use  of  currents  and 
circulation  patterns  to  mix,  disperse  and 
dilute  the  discharge  in  order  to  expedite 
reduction  in  the  level  of  suspended 
particulates.  Configuration  of  the 
pipeline  at  the  discharge  site  can 
minimize  turbidity  levels. 

(3)  Minimizing  water  column  turbidity 
by  using  a  submerged  diffuser  system. 
The  same  effect  can  be  accomplished  to 
some  extent  by  submerging  pipeline 
discharges. 

(4)  Utilizing  chemical  flocculants  to 
enhance  the  deposition  of  suspended 
particulates  in  diked  disposal  areas. 

(5)  Discharging  at  times  of  the  year 
which  will  minimize  adverse  effects  on 
the  aquatic  ecosystem. 

(6)  Adjusting  the  volume  and  rate  of 
discharge  to  minimize  the  adverse 
effects  of  suspended  particulates. 

5  230.32  Water. 

Water  is  the  liquid  phase  of  the 
aquatic  ecosystem,  including  wetlands, 
in  which  organic  and  inorganic 
constituents  are  dissolved  or  suspended. 
It  is  contained  by  the  substrate  to  form  a 
dynamic  life-supporting  system.  Water 
clarity,  nutrient  and  chemical  content, 
color,  odor,  taste,  dissolved  gas  levels, 
pH.  and  temperature  contribute  to  its 
life-sustaining  capabilities. 

(a)  Environmental  characteristics  and 
values.  Physical  and  chemical 
characteristics  of  the  water  vary  among 
water  bodies  and  among  strata  in  a 
single  water  mass.  Vertical  stratification 
from  surface  to  substrate,  and  lateral 
stratification  between  shorelines  or 
banks  are  also  characteristic  of  certain 
water  bodies.  Aquatic  organisms  and 
communities  are  closely  adapted  both  to 
certain  ranges  in  the  physical  and 
chemical  properties  of  water,  and  to  the 
stratification  patterns  of  the  water  body. 
Environmental  values  of  water  Include 
its  importance  as  o  life  supporting 
system  for  communities  of  aquatic 
organisms,  such  ns  in  n  drinking  water 
supply,  an  agricultural  and 
manufacturing  wnter  supply,  a 
transportation  medium,  a  place  for 
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recreation,  education,  aesthetics,  and 
food  supply,  derived  from  fish,  shellfish, 
and  wildlife. 

(b)  Possible  loss  of  characteristics 
and  values.  The  discharge  of  dredged  or 
fill  material  can  change  the  water 
chemistry  and  the  physical 
characteristics  of  the  water  body  at  the 
disposal  site  through  the  introduction  of 
chemical  constituents  in  suspended  or 
dissolved  form  that  do  not  occur  there 
naturally.  Changes  in  the  clarity,  color, 
odor,  and  taste  of  water  ond  the  toxic  or 
hazardous  pollutants  contained  in  it  can 
reduce  or  eliminate  the  suitability  of 
water  bodies  for  communities  and 
populations  of  aquatic  organisms,  and 
for  human  consumption,  recreation, 
aesthetics,  and  amenities.  The 
introduction  of  nutrients  to  the  water 
column  as  a  result  of  the  discharge  can 
create  a  high  biochemical  oxygen 
demand  (BOD).  The  dissolved  oxygen 
concentration  is  educed  as  a  result  of, 
BOD.  affecting  the  survival  of  many 
aquatic  organisms.  Increases  in 
nutrients  can  favor  one  group  of 
organisms  to  the  detriment  of  other  more 
desirable  types,  resulting  in  bad  health 
effects,  objectionable  tastes  and  odors, 
and  other  nuisances. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  §  230.10(a).  the 
Guidelines  to  minimize  impacts 
described  In  $  230.10(d).  and  water 
dependency  In  $  230.10(e),  specific 
measures  to  minimize  the  impacts  of 
suspended  particulates  include,  but  are 
not  limited  to: 

(1)  Using  upland  disposal  sites  and 
retaining  or  treating  runoff  to  remove 
dissolved  pollutants  before  they  reach 
waters  of  the  U.S.  when  determined  to 
be  necessary  to  protect  the  aquatic 
ecosystem. 

(2)  Using  lined  or  impervious 
containment  areas  In  waters  of  the  U.S. 
to  prevent  release  of  the  discharged 
material  to  the  receiving  water  column. 

(3)  Using  a  submerged  diffuser  system 
or  other  subsurface  disposal  method  to 
minimize  release  of  disf  harged  material 
to  the  receiving  water  i.olumn. 

(4|  Adding  treatment  substances  to 
the  discharged  material.  For  instance, 
the  oxygen  loss  from  the  water  column 
associated  with  biological  and  chemical 
oxygen  demand  can  be  reduced  by 
addition  of  oxygen  to  the  discharged 
material. 

9  230.33  Current  patterns  and  water 
circulation. 

Current  patterns  and  water  circulation 
are  the  physical  movements  of  wnter  In 
the  aquatic  ecosystem,  including 
wetlands.  Currents  and  circulation  are 
In  response  to  celestial,  gravitational, 
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atmospheric  and  geologic  forces  as 
modified  by  basin  shape  and  cover, 
physical  and  chemical  characteristics  of 
water  strata  and  masses,  and  energy 
dissipating  factors. 

(a)  Environmental  characteristics  and 
values.  Current  patterns  and  water 
circulation  act  to  transport,  mix.  and 
dilute  dissolved  and  suspended 
chemical  constituents  in  the  aquatic 
ecosystem.  They  transport  accumulated 
detritus  and  food  organisms,  dissolved 
nutrients  and  gases,  eggs,  sperm,  and 
progeny  of  animals,  seeds  and  plant 
fragments,  larvae,  and  young  upon 
which  communities  and  individual 
populations  of  organisms  depend. 

Current  patterns  and  water  circulation 
also  furnish  directional  orientation  for 
migratory  species,  moderate 
temperature  extemes  and  otherwise 
influence  temperature,  and  directly  or 
indirectly  affect  navigation  and 
recreation  in  the  waters  of  the  U.S. 

(b)  Possible  loss  of  cnvirunmentol 
characteristics  and  values.  The 
discharge  of  dredged  or  fill  material  can 
modify  current  patterns  and  water 
circulation  by  obstructing  flow,  changing 
the  direction  or  velocity  of  water  flow 
and  circulation,  or  otherwise  reducing 
the  reach  of  a  water  body.  As  a  result, 
adverse  changes  can  occur  in  location, 
structure,  and  dynamics  of  aquatic 
communities;  shoreline  and  substrate 
erosion  and  deposition;  the  deposition  of 
suspended  particulates;  the  rate  of 
mixing  of  dissolved  and  suspended 
components  of  the  water  body,  and 
water  stratification. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  S  230.10(a).  the 
Guidelines  to  minimize  impacts  In 

t  230.10(d).  and  water  dependency  in 
(  230.10(e),  specific  measures  to 
minimize  impacts  on  current  patterns 
end  water  circulation  Include,  but  arc 
not  limited  to: 

(1)  Distributing  discharge  material 
widely  and  In  a  thin  layer  at  the 
disposal  sito  to  maintain  natural 
substrate  contours  and  elevation. 

(2)  Whore  mounding  is  an  acceptable 
alternative  engineering  the  shape  and 
orientation  of  the  mound  to  minimize  the 
surface  that  constitutes  a  cross  sectional 
barrier  to  the  current  and  the  vertical 
portion  of  the  water  column  occupied  by 
the  mound.  The  manipulation  of  natural 
bottom  contours  should  be  considered  In 
minimizing  the  size  of  the  mound. 

(3)  Ensuring  water  circulation  by  use 
of  properly  designed  culverts,  pilings, 
suspension  bridges,  etc.,  for  structures; 
and  discontinuous  mounds  fer  open 
water  discharge.  (See  Section  230.40 
Riffles  and  Pools  for  discussion  of 
channelization). 
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(4)  Selection  of  the  sites  of 
impoundments  associated  with  dams  to 
minimize  distortion  of  unique 
characteristics  of  riverine  ecosystems 
caused  by  the  inevitable  drastic 
modification  of  current  patterns  and 
water  circulation. 

8  230.34  Normal  water  fluctuations. 

Normal  water  fluctuations  in  a  natural 
system  consist  of  daily  tidal 
fluctuations,  seasonal  fluctuations,  and 
annual  fluctuations  in  water  level. 
Biological  and  physical  components  of 
these  systems  are  attuned  to  periodic 
water  fluctuations. 

(a)  Environmental  characteristics  and 
values.  Natural  water  fluctuations  affect 
the  water  depth,  water  quality,  and 
salinity  conditions  to  which  plants  and 
animuls  in  an  aquatic  area  are  closely 
adapted.  They  often  play  an  important 
role  during  periods  of  spawning,  juvenile 
development,  nesting  and  feeding. 

Water  fluctuations  provide  nutrients 
and  water  to  aquatic  biota  and  transport 
detritus  and  seeds,  especially  to 
wetlands  flushed  by  tides.  Periodic 
inundation  excludes  upland  plant 
invasion  and  thus  perpetuates  wetland 
plant  communities,  which  may  help  to 
minimize  erosion,  retard  high  water 
runoff  (as  from  floods  and  storm  surges) 
and  promote  accretion  of  the  substrate. 

(bj  Possible  loss  of  environmental 
characteristics  and  values.  Discharge  of 
dredged  or  fill  material  can  alter  the 
norm.il  water-level  fluctuation  pattern  of 
an  area  resulting  in  prolonged  periods  of 
high  or  low  water,  exaggerated  extremes 
of  high  and  low  water,  or  a  static, 
nonfluctuating  water  level.  Depending 
on  (he  condition  created  by  the  disposal 
activity,  such  water  level  modifications 
can  change  salinity  patterns,  increase 
erosion  or  sedimentation,  aggravate 
water  temperature  extremes,  and  upset 
the  nutrient  and  dissolved  oxygen 
balance  of  the  aquatic  ecosystem.  In 
addition,  these  modifications  can  alter 
or  destroy  communities  and  populations 
of  aquatic  animals  and  vegetation, 
induce  replacement  by  nuisance  growth. 
modify  habitat,  reduce  food  supplies. 
restrict  movement  of  aquatic  fauna, 
destroy  spawning  areas,  and  change 
adjacent  or  downstream  areas. 

(c)  Guidelines  to  minimize  impacts,  fn 
addition  to  the  consideration  of 
alternatives  in  )  230.1D(a’).  the 
Guidelines  to  minimize  impacts  in 
§  230.10(d).  and  water  dependency  in 
$  230.10(e).  specific  measures  to 
minimize  impacts  on  current  patterns 
ar.d  water  circulation  include,  but  are 
not  limited  to: 

(1)  Designing  access  roads  and 
channel  spanning  structures  using 
culverts,  open  channels,  and  diversions 
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that  will  pass  both  the  high  and  low 
stages  of  fluctuating  water  flows  and 
maintain  circulation  and  faunal 
movement. 

(2J  Designing  the  discharge  of  dredged 
or  fill  material  to  minimize  or  prevent 
the  creation  of  standing  bodies  of  water 
in  areas  of  fluctuating  water  levels,  or 
the  drainage  of  areas  previously  subject 
to  such  fluctuations.  (See  §  230.40  Riffles 
and  Pools  for  discussion  of 
channelization). 

8  230.35  Salinity. 

Salinity  gradients  form  where  salt 
water  from  the  ocean  meets  and  mixes 
with  fresh  water  from  land.  These 
gradients  exist  in  response  to  the 
natural  forces  that  create  and  move 
masses  of  water. 

(a)  Environmental  characteristics  and 
values.  The  distribution  of  many  aquatic 
species  is  associated  with  the  salinity 
gradient  of  an  aquatic  area.  Plant  and 
animal  communities  adapted  to 
particular  salinity  gradients  form 
specialized  communities  within  the 
larger  aquatic  ecosystem.  Species,  such 
as  brown  and  white  shrimp,  spawn  in 
the  ocean,  then  migrate  to  nursery  and 
maturation  areas  in  the  low-salinity 
waters  of  the  bays,  estuaries,  and 
coastal  marshes;  their  spawning  and 
migratory  behavior  being  closely 
adapted  to  the  salinity  gradient  in 
certain  aquatic  areas.  The  manner  in 
which  fresh  and  soil  water  mix  in 
estuarine  areas  is  an  important  factor 
contributing  to  the  role  estuaries  play  as 
sediment  traps.  This  is  determined  by 
the  relative  magnitude  of  the  river  flow 
and  the  tidal  flow.  In  a  river-dominated 
estuary,  a  salt-wedge  develops  and  salt 
water  flows  upstream  along  the  bottom 
while  fresh  water  flows  seaward  in  the 
upper  levels.  The  upstream  edge  of  this 
salt-wedge  marks  the  point  of  maximum 
sedimentation.  This  upstream  edge  will 
migrate  up  and  down  the  estuary  yearly 
and  seasonally  in  response  to  changes 
in  the  volume  of  river  flow,  l.n  an  estuary 
dominated  by  tidal  flow,  the  salt  wedge 
is  destroyed  and  more  thorough  mixing 
occurs.  There  Is  a  salinity  gradient  from 
the  upstream  to  the  downstream  portion 
of  the  estuary,  as  well  ns  vertically  from 
surface  to  substrate,  which  is 
characteristic  of  the  estuary. 

(b) (1)  Possible  loss  of  environmental 
characteristics  and  values.  Adverse 
impacts  from  dredged  or  fill  material  are 
principally  caused  by  obstructions  that 
divert  or  restrict  the  flow  of  cither  the 
fresh  or  salt  water.  These  diversions  and 
restrictions  can  effect  permanent 
changes  in  the  local  areas  by  causing  a 
shift  in  the  salinity  patterns. 

(2)  Partial  blocking  of  the  entrance  to 
an  estuary  or  river  mouth  will  restrict 
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llie  movement  of  the  salt  water  into  and 
out  of  that  area.  This  can  effectively 
lower  the  volume  of  salt  water  available 
for  mixing  that  estuary.  The  circulation 
pattern  will  be  altered,  the  salinity 
gradient  will  move  downstream, 
sedimentation  is  displaced,  and  the 
associated  aquatic  biota  must  adjust  to 
the  new  conditions. 

(3)  In  the  freshwater  zone,  disposal 
operations  in  the  upstream  regions  can 
have  equally  adverse  impacts.  Any 
reduction  in  the  volume  of  fresh  water 
moving  into  the  estuary  will  affect  the 
location  and  type  of  mixing,  changing 
the  characteristic  salinity  pattern.  The 
circulation  pattern  is  altered,  the  salinity 
gradient  and/or  salt-wedge  moves 
upstream,  municipal  water  supplies  can 
be  affected,  sedimentation  areas  are 
displaced,  and  the  biota  must  move  to 
new  locations  to  find  the  portion  of  the 
salinity  gradient  to  which  they  are 
adapted. 

(c)  Guidelines  to  minimize  impacts. 
Adherence  to  the  Guidelines  for  the 
protection  of  current  patterns  and  water 
circulation  and  normal  water 
fluctuations.  §§  230.33  and  230.34  will 
protect  salinity  patterns  and  the 
environmental  values  they  support 

Subpart  E— Special  Aquatic  Sites 
1 230.40  Sanctuaries  and  refuges. 

Sanctuaries  and  refuges  consist  of 
areas  designated  and  managed 
principally  for  the  preservation  of  fish 
and  wildlife. 

(a)  Values.  Sanctuaries  and  refuges 
maintain  and  enhance  the  habitat  for 
resident  and  transient  fish  and  wildlife 
populations.  They  serve  the  functions  of 
providing  food  resources  and  protective 
cover,  and  provide  areas  for 
reproduction  and  nursery  grounds. 
Sanctuaries  and  refuges  are  managed  to 
control  predator  populations  and 
provide  protection  from  interferences  by 
man. 

(b)  Possible  loss  of  values.  The  * 
discharge  of  dredged  or  fill  material  can 
reduce  suitable  habitats  either 
temporarily  or  permanently,  interfere 
with  spawning,  migratory  or  other  life 
stage  activities  and  by  contamination, 
concealment  or  destruction,  reduce  the 
availability  of  food  for  fish  and  wildlife. 
Discharges  of  dredged  and  fill  material 
may  increase  Incompatible  human 
presence  by  providing  persons  ready 
access  to  remote  areas  or  by  requiring 
frequent  maintenance  activity. 
Modification  of  the  environment  by 
dredge  and  fill  operations  may  provide  a 
habitat  for  predators  or  competitively 
exploitive  species  of  plants  and  animals. 

(c)  Guidelines  to  Miminize  Impacts.  In 
addition  to  the  consideration  of 
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alternatives  in  8  230.10(a).  the 
Guidelines  to  minimize  impacts  as 
described  in  8  230.10(d).  and  water 
dependency  in  5  230.10(n),  specific 
Guidelines  to  minimize  adverse  effects 
on  sanctuaries  and  refuges  Include,  but 
are  not  limited  to: 

(1)  Selecting  sites  that  will  not  result 
in  long-term  changes  in  valuable  fish 
and  wildlife  habitat. 

(2)  Selecting  sites  that  will  not 
increase  incompatible  human  activity 
causing  significant  impacts  on  fish  and 
wildlife,  or  require  the  need  for  frequent 
maintenance  activity  in  remote  fish  and 
wildlife  areas. 

(3)  Selecting  sites  or  managing 
discharges  in  a  way  to  prevent  or  to 
control  the  creation  of  habitat  for 
undesirable  predators  or  competitive 
species  of  plants  or  animals. 

(4)  Not  discharging  at  times  during  the 
breeding,  migratory  and  other  critical 
life  stages  of  resident  of  transient  fish, 
wildlife  and  other  aquatic  organisms. 

(5)  Enhancing  habitat  characteristics 
of  the  area,  in  a  manner  consistent  with 
management  practices. 

(C)  The  specific  Guidelines  related  to 
other  special  aquatic  sites  which  exist 
within  a  sanctuary  or  refuge  should  also 
be  examined. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  $  230.20  and  $  230.30.  special 
determinations  where  sanctuaries  and 
refuges  may  be  affected  by  discharges  of 
dredged  or  fill  material  Include  whether 
the  discharge  will: 

(1)  Disrupt  the  breeding,  spawning, 
migratory  or  other  critical  life  states  of 
resident  or  transient  fish  and  wildlife; 

(2)  Create  ready  human  access  to 
remote  aquatic  areas; 

(3)  Create  the  need  for  frequent 
maintenance  activity; 

(4)  Result  in  the  establishment  of 
undesirable  competitive  species  of 
plants  and  animals; 

(5)  Modify  the  sanctuary  or  refuge 
management  practices  by  changing  the 
balance  of  water  and  land  areas  needed 
to  provide  cover,  food,  and  other  fish 
and  wildlife  habitat  requirements: 

(6)  Oe  acceptable  to  sanctuary  or 
refuge  managers  or  supporters  of  the 
refuge  or  sanctuary; 

(7)  Allow  for  subsequent  modification 
for  restoration  or  habitat  development 
of  existing  habitat 

1 230.41  Parks,  nations)  and  historical 
monuments,  national  seashores,  wilderness 
areas,  research  that,  and  simitar 
preserves. 

These  nature  preserves  consist  of 
areas  designated  and  managed  for  their 
aesthetic,  educational,  historical, 
recreational,  or  scientific  value. 


(a)  Values.  Managed  use  of  these 
natural  areas  is  designed  to  preserve 
them  In  their  natural  stales.  The 
management  of  these  areas  ensures  the 
general  public  continued  access  to  sites 
of  historical,  educational,  recreational 
and  scientific  importance  while 
protecting  them  from  overuse.  The 
restriction  of  certain  activities  in  areas 
valuable  for  scientific  research 
preserves  those  sites  in  their  natural 
states  for  the  collection  of  scientific 
information. 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  fill  material  Into 
such  areas  could  modify  the  aesthetic, 
educational,  historical,  recreational 
and/or  scientific  qualities  thereby 
reducing  or  eliminating  the  uses  for 
which  such  sites  are  set  aside  and 
managed. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  $  230.10(a).  the 
Guidelines  to  minimize  impacts 
described  in  8  230.10(d).  and  water 
dependency  in  §  230.10(c).  specific 
Guidelines  to  minimize  adverse  effects 
on  these  designated  natural  areas 
include  but  are  not  limited  to: 

(1)  Selecting  a  disposal  site  that  will 
rot  result  In  a  significant  or  irreversible 
loss  in  the  specific  values  for  which  an 
area  is  being  managed  and  protected. 

(2)  Specific  Guidelines  for  other 
aquatic  sites  which  exist  within  a 
preserve  should  also  be  examined. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  §  230.20  and  $  230.30,  special 
determinations,  where  these  designated 
natural  areas  may  be  affected  by 
discharges  of  dredged  or  fill  material, 
include  whether  the  discharge  will: 

(1)  Modify  management  practices  for. 
the  park.  National  or  historical 
monument.  National  seashore, 
wilderness  area,  or  research  site  under 
consideration  for  discharge. 

(2)  De  acceptable  to  users  and 

managers  of  such  areas.  , 

(3)  Allow  for  subsequent  modification 
for  restoration  or  habitat  development 
of  existing  areas. 

(230.42  Wetlands. 

Wetlands  consist  of  areas  that  are 
inundated  or  saturoted  by  surface  or 
ground  water  at  a  frequency  and 
duration  sufficient  to  support  and  that 
under  normal  circumstances  do  support, 
a  prevalence  of  vegetation  typically 
adapted  for  life  in  saturated  soil 
conditions.  Wetlands  generally  Include 
swamps,  marshes,  bogs,  and  similar 
areas. 

Comment-  Wetland'  are  the  subject  of 
Federal  Executive  Order  No.  11990, 
Federal  programs,  and  State  law  and 


program*  in  addition  to  s  -ction  404  of 
the  Act.  As  a  result  a  nun, her  of 
wetland  definitions  have  been  codified 
or  otherwise  formally  published  and 
infoi motion  is  being  collected  and 
organized  into  wetland  classification  . 
systems.  The  definition  and 
classification  systems  differ  in  at  least 
somb  particulars  to  accomodate  or 
emphasize  specialized  needs.  In  these 
Guidelines,  wetlands  (5  230.42)  are 
distinguished  from  mud  fiats  (§  230.43) 
and  vegetated  and  unvegetated  shallows 
(5  230.44)  although  by  some 
classification  systems  all  of  these 
systems  would  be  classified  as 
wetlands.  In  addition,  in  particular 
circumstances,  portions  of  sloughs, 
prairie  potholes,  wet  meadows,  river 
bottomlands,  and  other  areas  may  be 
wetlands  under  section  404. 

Permanently  inundated  areas  such  as 
vegetated  and  unvegetated  shallows 
(8  230.44)  and  riffles  and  pools  (§  230.46) 
are  considered  to  be  open  water.  Where 
open  water  exists,  wetlands,  mud  flats, 
sand  fiats,  beaches,  etc.,  constitute  the 
transition  to  upland.  The  margin 
between  wetland  and  open  water  can 
best  be  established  by  specialists 
familiar  with  the  local  environment, 
particularly  where  emergent  vegetation 
merges  with  submerged  vegetation  over 
a  broad  area  in  such  places  as  the 
lateral  margins  of  open  water,  in 
headwaters,  in  rainwater  cetch  basins, 
and  at  groundwater  seeps.  The 
landward  margin  of  wetlands  also  can 
best  be  identified  by  specialists  familiar 
with  the  local  environment  when 
vegetation  from  the  two  regions  merges 
over  a  broad  area.  Wetland  vegetation 
consists  of  plants  that  require  wet  soils 
to  survive  (obligate  wetland  plants)  as 
well  as  ptants,  including  certain  trees, 
that  gain  a  competitive  advantage  over 
others  because  they  can  tolerate 
prolonged  wet  soils  conditions  and  their 
competitors  cannot  In  addition  to  plant 
populations  and  communities,  vegetated 
wetlands  are  delimited  by  hydrological 
and  physical  characteristics  of  the 
environment.  These  characteristics 
should  be  considered  when  information 
about  them  is  needed  to  supplement 
Information  available  about  vegetation, 
or  where  wetland  vegetation  has  been 
removed  or  is  dormant 
(a)  Values.  Wetlands  serve  important 
natural  biological  functions.  They  can 
support  high  biological  productivity, 
especially  in  estuarine  systems.  Rome 
Wetlands  may  exchange  nurtients 
through  water  circulation  patterns 
thereby  affecting  adjacent  ecosystems. 
Wetlands  provide  habitat  for  resident 
aquatic  and  terresfia)  species.  Many 
nonresident  species  depend  on  wetlands 


for  food  and  as  habitat  at  certain  stages 
in  their  life  cycle.  For  example,  wetlands 
function  as  spawning  and  nursery  areas 
for  many  fish  species,  and  resting  areas 
for  migratory  waterfowl.  Functioning  as 
a  buffer  zone,  wetlands  shield  upland 
areas  from  wave  oction.  erosion,  and 
storm  damage.  Some  wetlands  also 
serve  as  storage  areas  for  storm  and 
flood  waters.  Wetlands  may  also  have 
beneficial  effects  on  water  quality. 
Pollutants  in  runoff  from  surrounding 
upland  areas  or  in  water  flushing 
wetlands  may  be  retained  or  converted 
to  innocuous  forms  protecting  water 
quality  in  receiving  waters.  Wetlands 
influence  natural  drainage 
characteristics,  water  circulation,  and 
sedimentation  patterns.  Wetlands  may 
serve  as  aquifer  recharge  areas. 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  fill  material  in 
wetlands  is  likely  to  damage  or  destroy 
habitat  or  adversely  affect  the  biological 
productivity  of  wetland  eocsystems  by 
smothering,  dewatering,  permanently 
flooding,  or  altering  periodicity  of  water 
movement.  Wetland  vegetation  is 
extremely  sensitive  to  changes  in 
substrate  elevation.  The  addition  of 
dredged  or  fill  material  may  destroy 

.  wetland  vegetation  or  result  in 
advancement  of  succession  to  dry  land 
species.  Dredged  or  flU  activities  may 
reduce  or  eliminate  nutrient  exchange 
by  a  reduction  of  the  system's 
productivity,  or  altering  current  patterns 
and  changing  velocities.  Disruption  of 
the  wetland  system  can  result  in 
degradation  of  water  quality. 
Discharging  fill  material  in  wetlands  as 
part  of  municipal,  industrial  or 
recreational  development  may  modify 
the  capacity  of  wetlands  to  retain  and 
store  fioodwaters  and  to  serve  as  a 
buffer  zone  shielding  upland  areas  from 
storm  damage  and  erosion.  The 
discharge  of  dredge  and  fill  material  In 
wetlands  con  obstruct  sheet  flow  or 
circulation  patterns  that  flush  large 
expanses  of  adjacent  wetland  systems. 
When  disruptions  in  flow  and 
circulation  patterns  occur,  apparent 
minor  loss  of  wetland  acreage  may 
result  in  major  losses  through  secondly 
impacts. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  |  230.10(a),  Guidelines  in 
minimize  impacts  described  in 

9  230.10(d).  and  water  dependency  in 
|  230 10(c).  special  Guidelines  to 
minimize  adverse  effects  bn  wetlands 
Include,  but  are  not  limited  to: 

(1)  Restoring  the  elevation,  substrate 
type,  and  circulation  patterns  as  soon  as 
possible  following  the  completion  of  any 
necessary  construction  or  other 


discharge  activity  in  a  wetland  to 
provide  conditions  for  natural 
restoration  of  vegetation  in  disturbed 
areas. 

(2)  Restoring  or  developing  habitat  in 
disrupted  wetlands  by  revegetation  with 
the  native  wetland  species  removed  by 
the  activity. 

(3)  Establishing  new  wetlands  with 
the  disposal  material  where  suitable 
sites  and  conditions  exist  and  other 
components  of  the  ecosystem  such  as 
vegetated  shallow  water  areas  will  not 
be  disrupted. 

(4)  Using  machinery  and  techniques 
that  are  especially  designed  to  reduce 
damage  to  wetlands.  This  may  include 
machinery  with  specially  designed 
wheels  or  tracks,  machines  equipped 
with  devices  that  scatter  rather  than 
mound  excavated  materials,  and  the  use 
of  mats  under  heavy  equipment  to 
reduce  wetland  surface  compaction  and 
rutting. 

(5)  Limiting  the  number  and  extent  of 
construction  access  roads  and 
temporary  fills  in  wetlands  that  may  be 
required  for  the  dredge  or  fill  activity. 

(8)  Implementing  habitat  development 
which  is  compatible  with  other  parts  of 
the  ecosystem.  These  measures  may 
include  but  arc  not  limited  to: 

(i)  Establishing  fish  or  wildlife  habitat 
or  food  crop  vegetation  at  the  disposal 
site; 

0*)  High  mounding  the  discharged 
material  in  confined  sites  to  create 
wildlife  habitat. 

(7)  Discharging  at  times  of  the  year 
which  will  minimize  adverse  effects  on 
the  wetlands  ecosystem. 

(d)  Speciof  Determinations.  In 
addition  to  the  determinations  required 
by  (  230.20  and  I  230.30.  special 
determinations  where  wetlands  may  be 
affected  by  discharges  of  dredged  or  fill 
material  include  whether  the  discharge 
will  Individually  or  cumulatively*. 

(1)  Significantly  change  or  affect  the 
productivity  or  the  nutrient  exchange 
capability  of  a  wetland  area. 

(2)  Significantly  change  the  capacity 
Qf  a  specific  wetland  type  for  protecting 
other  areas  from  wave  actions,  erosion, 
or  storm  damage. 

(3)  Significantly  change  the  capacity 
of  a  wetland  to  store  storm  and  flood 
waters. 

(4)  Significantly  change  the  aquifer 
recharge  capability  of  a  wetland. 

(5)  Significantly  change  the  wetland 
as  habitat  for  fish  and  wildlife. 

1230.43  Mudflats. 

Mud  fiats  are  located  along  the  sea 
coast  and  in  coastal  rivers  to  the  head  of 
tidal  influence  and  In  inland  lakes, 
ponds,  and  riverine  systems  They  are 
broad,  fiat  areas,  which  when  inundated 


are  subject  to  the  iesuspen3ion  of 
bottom  sediments  by  wind  induced 
wave  action.  Coastal  mud  fiats  are 
exposed  ot  extremely  low  tides  and 
inundated  at  high  (idea  with  the  water 
table  at  or  near  the  surface  of  the 
substrate.  The  substrate  of  mud  flats 
contains  organic  material  and  particles 
smaller  in  size  than  sand.  They  are 
either  un  vegeta  ted  or  vega  ted  only  by  % 
algal  mats. 

(a)  Values.  Mud  fiats  serve  as  habitats 
for  shellfish  and  other  invertebrates. 

They  serve  as  nursery,  spawning,  and 
foraging  areas  for  many  fish,  other 
aquatic  species,  birds,  and  other 
animals.  Primary  productivity  in  mud 
flats  is  centered  in  algal  mats  and 
diatoms.  The  decomposition  of  organic 
material  in  mud  fiats  by  chemical  and 
biological  processes  contributes 
nutrients  to  the  water  column.  Mud  flats 
delay  and  thereby  reduce  the  adverse 
effects  of  storm  surge  and  runoff  from 
surrounding  uplands. 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  fill  material  can 
cause  changes  in  water  circulation 
pattern  which  may  disrupt  periodic 
inundation  or  permanently  flood  or 
dewater  the  mud  fiat.  Such  changes  can 
deplete  or  eliminate  mud  fiat  biota, 
foraging  areas,  and  nursery  areas. 
Changes  in  inundation  patterns  also  can 
affect  the  chemical  and  biological 
decomposition  processes  occurring  on 
the  mud  fiat  and  change  the  deposition 
of  suspended  material  affecting  the 
productivity  of  the  area.  Changes  may 
reduce  the  mud  flat's  capacity  to 
dissipate  storm  surge  runoff. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  |  230.10 (a),  the  guidelines 
to  minimize  Impacts  described  in 

|  230.10(d).  and  water  dependency  in 
|  230.10(e).  special  Guidelines  to 
minimize  adverse  effects  on  mud  flats 
include,  but  are  not  limited  to: 

(1)  Designing  the  discharge  to  avoid  a 
disruption  of  tns  periodic  inundation 
patterns. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  |  230.20  and  9  230.30.  special 
determinations  where  coastal  mud  flats 
may  be  affected  by  discharges  of 
dredged  or  fill  material  include  whether 
the  discharge  will: 

(1)  Significantly  change  the  periodic 
inundation  patterns,  resulting  in  an 
increase  in  the  rate  of  erosion  or 
accretion. 

(2)  Significantly  change  the  periodic 
inundation  patterns,  resulting  in  adverse 
modifications  of  the  mud  flat  as  fish, 
shellfish  and  wild  life  habitat. 

(3)  Significantly  change  the  periodic 
inundation  patterns,  resulting  in 


modification  of  tike  chemical  and 
biological  decomposition  process  of  the 
mud  flat. 

(4)  Significantly  change  the  periodic 
inundation  patterns,  resulting  in  a 
reduction  of  the  storm  6urgo  dissipating 
capacity  of  the  mud  flat.  , , 

9  230.44  Vegetated  end  unvegetated 
shafkroa. 

Vegetated  shallows  are  permanently 
inundated  areas  that  under  normal 
circumstances  support  rooted  aquatic 
vegetation  such  as  turtle  grass  and 
celgrass  ns  well  as  a  number  of 
freshwater  species.  Unvegetated 
shallows  are  permanently  inundated 
near  shore  areas. 

(a)  Values.  Vegetated  shallows  are 
highly  productive  areas  where  the 
productivity  is  centered  in  the 
vegetation.  Such  vegetated  beds  provide 
food,  cover,  spawning,  nursery,  and 
forage  areas  for  many  aquatic  organisms 
as  well  as  wildlife.  Harvestable  aquatic 
organisms  are  concentrated  in  and 
around  such  beds.  These  vegetated 
shallows  stabilize  bottom  materials  and 
decrease  turbidity  and  channel  shoaling 
Unvcgetotcd  shallows  furnish  benefits 
of  food,  spawning  and  nursery  areas, 
and  forage  for  many  aquatic  organisms, 
as  well  as  wildlife.  Both  types  of 
shallows  constitute  a  buffer  to  protect 
shoreline*  from  erosion  and  wave 
action. 

Comment:  Vegetation  In  shallow 
water  does  not  always  constitute  an 
integral  component  of  a  productive, 
balanced  ecosystem  in  a  special  aquatic 
site.  Rooted  vascular  vegetation  may 
erupt  in  response  to  excessive  nutrients 
introduced  by  man  directly  and 
indirectly,  because  it  is  an  exotic 
species  with  inadequate  natural 
controls,  or  for  other  reasons.  In  extreme 
cases,  when  ponds  or  navigation 
channels  are  completely  weed-choked 
by  vascular  vegetation,  the  nuisance 
factor  is  clear  and  the  values  of 
vegetated  shallows  are  largely  negated 
The  ecology  of  shallow  water  vegetation 
is  complex  and  deserves  professional 
consideration  to  prevent  damage  to 
productive  natural  systems  while 
allowing  control  of  nuisance  growth* 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  Till  material  can 
smother  vegetation  and  benthlr. 
organisms  It  may  also  create  unsuitable 
conditions  for  their  continued  vigor  by 
changing  water  circulation  patterns, 
releasing  nutrients  that  Increase  algal 
populations,  releasing  chemicals  that 
adversely  nffect  plants  and  animals, 
increasing  turbidity  levels,  or  by 
reducing  light  penetration.  The 
discharge  of  dredged  or  Till  material  may 
reduce  the  value  of  vegetated  and 


unvegetatpd  shallows  as  nesting, 
spawning,  nursery,  cover,  and  forage 
areas,  as  well  as  their  value  In 
protecting  shorelines  from  erosion  and 
wave  actions. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  §  230.10(a).  the 
Guidelines  to  minimize  impacts  in 

9  230.10(d).  and  water  dependency  in 
9  230 10(c).  specific  Guidelines  to 
minimize  adverse  impacts  in  vegetated 
and  unvegetated  shallows  include  hut 
are  not  limited  to; 

(1)  Locating  and  confining  the 
discharge  to  avoid  smothering 
productive  beds  of  vegetation  and 
concentrations  of  benthic  life. 

(2)  Determining  the  point  of  discharge, 
the  discharge  site,  and  the  method  of 
discharge  into  the  water  column  which 
will  minimize  the  extent  of  any  plume 
and  the  deposition  zone  where  the 
discharge  would  adversely  affect  the 
vegetation,  aquatic  organisms,  and  other 
wildlife  in  a  vegetated  or  unvegetated 
shallow. 

(3)  Locating  and  otherwise  designing 
the  discharge  to  avoid  significant 
changes  in  water  circulation  patterns 
which  are  essential  to  the  productivity 
of  the  shallow  area. 

(4)  Timing  the  discharge  to  avoid 
interferences  with  the  spawning, 
nursery,  and  nesting  activities  of  aquatic 
organisms  and  associated  wildlife. 

(5)  Restoring  or  transplanting 
vegetated  beds  where  beneficial  and 
where  conditions  ot  the  site  permit 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  3  230.20  and  |  230.30.  special 
determinations  where  vegetated  and 
unvegetated  shallows  may  be  affected 
by  discharges  of  dredged  or  fill  material 
include  whether  the  discharge  will: 

(1)  Smother  vegatated  beds  or  benthic 
organisms. 

(2)  Significantly  change  or  affect  the 
species  present  or  the  productivity  of  the 
vegetation  or  the  benthic  organisms 
associated  with  a  shallow  area. 

(3)  Significantly  change  tha  capacity 
of  a  vegetated  shallow  for  stabilizing 
bottom  materials  and  for  decreasing 
turbidity  and  channel  shoaling. 

(4)  Significantly  change  the  capacity 
of  vegetated  or  unvegetated  shallows  to 
protect  shorelines  from  erosion  and 
wave  action. 

fb)  Significantly  change  the  capacity 
of  the  area  to  exchange  organic  matter 
and  nutrients. 

9  230.45  Corat  reels. 

Coral  reefs  consist  of  the  akcleta! 
deposit  largely  of  calcareous  or 
silicaceous  materials,  produced  by  the 
vital  activities  of  anthozoan  polyps  or 


other  invertebrate  orgamisms  and 
Include  the  colonies  of  organisms 
present  in  growing  portions  of  the  reef. 

| a)  Values.  Coral  reefs  are  highly 
productive  ureas  whue  the  productivity 
is  centered  in  the  reef  building 
organisms.  Coral  reefs  provide  food, 
cover,  spawning,  nursery,  and  forage 
areas  for  many  species  of  highly 
specialized  aquatic  orgenisms.  They 
constitute  a  unique  environment  in 
which  many  rare  forms  or  brilliantly 
colored  fish  and  other  organisms  are 
concentrated.  They  serve  ns  a  site  at 
which  such  organisms  can  be  observed 
under  natural  conditions  by  scientists 
and  others. 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  fill  material  can 
adversely  affect  colonies  of  reef  building 
organisms  by  releasing  contaminants 
such  as  hydrocarbon*  into  the  water 
column,  by  burying  them,  by  reducing 
light  penetration  through  the  water,  and 
by  increasing  the  level  or  suspended 
particulates.  Coral  organisms  are 
extremely  sensitive  to  even  slight 
reductions  in  light  penetration  or 
Increases  in  suspended  particulates. 
These  adverse  effects  will  cause  a  loss 
of  productive  colonies  which  provides 
habitat  for  many  species  of  highly 
specialized  aquatic  organisms. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  f  230.10(a),  the 
Guidelines  to  minimize  impacts  in 

9  230.10(d).  and  water  dependency  in 
9  230.10(e).  specific  Guidelines  to 
minimize  adverse  impacts  on  coral  reefs 
include,  but  are  not  limited  to; 

(1 )  Selecting  sites  or  managing 
discharges  to  confine  and  minimize  the 
release  of  suspended  particulates  which 
would  result  in  reductions  in  light 
penetration  or  increase  in  turbidity 
levels  in  the  proximity  of  a  coral  reef. 
Water  current  and  circulation  patterns 
which  may  transport  material  into  or 
across  a  coral  reef  must  be  considered. 

(d)  Special  det'erminiotions.  In 
addition  to  the  determinations  required 
by  $  230.20  and  9  230.3a  special 
determinations  where  coral  reefs  may 
be  affected  by  discharges  of  dredged  or 
fill  material  include  whether  the 
proposed  discharge  will: 

(1)  Smother  colonies  of  reef  building 
organisms. 

(2)  Significantly  change  or  affect  the 
productivity  of  reef  building  colonies  by 
reducing  light  penetration  or  increasing 
water  turbidity. 

(3)  Result  In  significant  reductions  in 
light  penetration  or  increases  In  water 
turbidity  due  to  the  transportation  of 
suspended  particulates  by  current  and 
circulation  patterns  onto  or  across  a 
coral  reef. 
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$  230.46  Riffles  and  pools- 

Upland  and  steep  gradient  streams 
generally  have  alternating  segments  of 
riffles  and  pools.  Riffles  ore  well 
oxygenated  shallow  areas  with  coarse 
substrates.  Pools  are  areas  between 
riffles  where  water  generally  is  deeper 
and  stream  velocity  is  slower,  allowing 
for  the  settling  of  particulates  to  the 
substrate. 

(a)  Values.  (1)  Riffles  and  pools  are 
vital  habitats  for  fresh  water  aquatic 
life.  The  abundance  of  riffles  and  pools 
and  the  ratio  of  riffles  to  pools  are 
important  factors  in  the  kinds  and 
amounts  of  habitat  available  to  stream 
communities.  Riffles  aid  in  the 
oxygenation  and  filtration  of  streams. 
They  are  valuable  spawning  areas  for 
fish  requiring  well-oxygenated  areas  for 
egg  maturation.  In  addition,  riffles 
support  complex  and  productive 
habitats  inhabited  by  algae,  worms, 
snails.  Crustacea,  aquatic  insects,  and 
fish.  These  organisms  are  vital  links  in 
the  aquatic  food  chain.  Drift  of  riffle- 
related  invertebrates  and  organic  matter 
aids  in  repopulating  downstream  areas. 

(2)  Pools,  characterized  by  low  stream 
velocity  and  greater  depth,  act  as  stream 
sedimentation  basins  and  provide 
shelter  and  feeding  habitat  for  mature 
fish.  Pools  and  meanders  act  to  control 
stream  velocity  and  water  discharge 
rates. 

(b)  Possible  loss  of  values.  (1) 
Discharge  of  dredged  or  fill  material  can 
eliminate  riffle  and  pool  areas  by 
displacement,  hydrologic  modification, 
or  sedimentation.  Activities  which  affect 
riffle  and  pool  areas  or  riffle/pool  ratios 
reduce  the  aeration  and  filtration 
capabilities  at  the  discharge  site  and 
downstream,  and  may  retard  any 
rcpopulation  of  downstream  waters. 

(2)  The  discharge  of  dredged  or  fill 
material  which  alters  stream  hydrology 
may  cause  scouring  or  sedimentation  of 
riffles  and  pools.  Sedimentation  Induced 
through  hydrological  modification  or  as 
a  direct  result  of  the  deposition  of 
unconsolidated  dredged  or  fill  material 
may  clog  riffle  and  pool  areas,  destroy 
habitats,  and  create  anaerobic 
conditions.  Eliminating  pools  and 
meanders  by  the  discharge  of  dredged  or 
fill  material  through  channelization  or 
otherwise  can  reduce  water  holding 
capacity  of  streams  and  cause  rapid 
runoff  from  a  watershed.  Rapid  runoff 
can  deliver  large  quantities  of  flood 
water  in  a  short  time  to  downstream 
areas  resulting  in  the  destruction  of 
natural  habitat,  high  property  loss,  and 
the  need  for  further  hydrological 
modification. 

(c)  Guidelines  to  minimize  impacts.  In 
oddition  to  the  considerations  of 


alternatives  in  §  230.10(a),  the 
Guidelines  to  minimize  impacts  as 
described  in  5  230.10(d).  and  water 
dependency  in  5  230.10(e).  specific 
Guidelines  to  minimize  adverse  impacts 
on  riffles  and  pools  include,  but  are  not 
limited  to: 

(1)  Selecting  an  upland  disposal  site 
where  available  and  where  determined 
to  be  an  environmentally  satisfactory 
alternative  (§  230.10(a)). 

(2)  Locating  and  containing 
unconsolidated  dredged  or  fill  material 
to  prevent  its  deposition  in  riffle  and 
pools  areas. 

(3)  Minimizing  or  preventing  changes 
in  stream  hydrology  which  would  cause 
significant  increases  in  scouring  or 
sedimentation  of  riffles  and  pools. 

(d)  Special  determinations.  In 
addition  to  determinations  required  by 
$  230.20  and  $  230.30.  special 
determinations  where  riffle  and  pools 
may  be  affected  by  discharges  of 
dredged  or  fill  material  include  whether 
the  discharge  will: 

(1)  Result  in  the  alteration  or 
elimination  of  riffle  and  pools  areas  and 
their  value  as  aeration  and  filtration 
zones. 

(2)  Modify  stream  hydrology  causing 
increased  scouring  or  sedimentation  of 
riffles  and  pools. 

(3)  increases  sedimentation  in  pool 

areas. 

(4)  Reduce  the  water  holding  capacity 
of  streams. 

(5)  Result  in  the  deposition  of 
unconsolidated  material  on  coarse 
substrates,  rcoucing  the  value  of  riffle 
areas  as  aeration  and  filtration  zones 
and  as  habitat  for  specially  adapted 
stream  communities. 

Subpart  F— Communities  and 
Populations  of  Organisms  Dependent 
on  Water  Quality 

$  230.50  Motlusks. 

Motlusks  consist  of  oysters,  clams, 
scollops,  and  other  members  of  the 
Order  Moliusca. 

(a)  Values.  Mollusks  serve  as  an 
important  link  in  the  food  chain  for 
many  species  of  fish,  birds  and 
mammals.  Some  species  rely  on 
mollusks  as  their  primary  food  source. 
Like  most  aquatic  and  wetland  biota, 
mollusks  are  valued  as  contributors  to 
the  ecological  diversity  of  the  aquatic 
and  wetland  environment.  In  addition, 
they  contribute  directly  to  the  economy 
and  diet  of  persons  in  the  form  of  food, 
agricultural  supplies,  and  manufactured 
items. 

(b)  Possible  loss  of  values.  Discharge 
of  dredged  and  fill  material  may  result 
in  the  debilitation  or  death  of  mollusks 
by  smothering,  exposure  to  chemical 


contaminants  in  dissolved  or  suspended 
form,  exposure  to  high  levels  of 
suspended  particulates,  reduction  in 
food  supply,  or  alteration  of  the 
substrate  upon  which  they  are 
dependent.  Mollusks  are  particularly 
sensitive  to  the  discharge  of  material 
during  periods  of  reproduction  and 
growth  and  development.  Mollusks  can 
be  rendered  unfit  for  human 
consumption  by  tainting,  by  ingestion 
and  retention  of  pathogenic  organisms, 
viruses,  heavy  metals  or  persistent 
synthetic  organic  chemicals,  or  through 
the  stimulation  of  toxin  production. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  considerations  of 
alternatives  in  $  230.10(a),  the 
Guidelines  to  minimize  impacts  in 

§  230.10(d),  and  water  dependency  in 
|  230.10(e).  specific  Guidelines  to 
minimize  adverse  impacts  on  mollusks 
include,  but  are  not  limited  to: 

(1)  Selecting  discharge  sites  removed 

from  areas  of  concentrated  mollusk 
populations.  ’ 

(2)  Containing  the  discharge  to 
prevent  or  minimize  the  release  of 
contaminated  material  and  suspended 
particulates  in  the  proximity  of  mollusk 
populations  (see  measures  described  in 
$  230.10(d)). 

(3)  Timing  the  discharge  to  minimize 
Or  prevent  interference  with  the 
reproductive  success  of  mollusks  or  the 
growth  and  development  of  juvenile 
forms. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  5  230.20  and  $  230  30.  special 
determinations  where  mollusk 
populations  may  be  affected  by  the 
discharge  of  dredged  or  fill  material 
include  whether  the  discharge  will: 

(1)  Smother  concentrated  mollusk 
populations. 

(2)  significantly  change  or  affect  the 
suitability  of  the  substrate  as  habitat  for 
mollusk  populations. 

(3)  Result  in  the  chemical 
contamination  of  mollusk  populations, 
reducing  their  value  as  a  recreational  or 
commercial  food  source. 

(4)  Significantly  impair  the  filter 
feeding  capacities  of  mollusk 
populations  due  to  increased  levels  of 
suspended  particulates. 

(5)  Significantly  interfere  with  the 
reproductive  success  of  mollusk 
populations  or  the  growth  and 
development  of  juvenile  forms  through 
exposure  to  chemical  contaminants  or 
suspended  particulates,  or  by  other 
means. 

1 230.5 1  Fish,  Crustacea,  and  food  chain 
organisms. 

Aquatic  food  chain  organisms  Include, 
but  arc  not  limited  to,  finfish,  Crustacea. 
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annelids.  mollusks.  planktonic 
organisms,  and  the  plants  and  animats 
on  which  they  feed.  All  forms  and  life 
stages  of  an  organism,  as  well  as  its 
geographic  range,  are  included  in  this 
category. 

(a)  Values.  Fish.  Crustacea,  and 
aquatic  food  chain  organisms  exhibit 
diverse  adaptation  to  the  aquatic 
ecosystem,  and  perform  specific 
functions  in  the  food  web  of  these 
ecosystems.  These  organisms  provide 
vital  links  In  the  transfer  of  energy  from 
primary  productivity  to  higher  trophic 
levels.  These  links  ensure  the  continued 
overall  productivity  of  the  ecosystem. 
The  production  of  the  aquatic  food 
chains  support  recreational  and 
commercial  fisheries,  thereby  linking 
man  as  the  ultimate  consumer. 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  Fill  material  can 
reduce  populations  of  Fish,  Crustacea, 
and  other  food  chain  organisms  directly 
through  the  release  of  contaminants 
which  adversely  affect  adults,  juveniles, 
larvae  and  eggs.  Suspended  particulates 
settling  on  adhesive  or  buried  eggs  can 
smother  the  eggs.  The  movement  of  fish 
and  Crustacea  can  be  redirected  or 
stopped,  thus  preventing  the  aggregation 
of  organisms  In  accustomed  places  such 
as  spawning  grounds.'  Reduction  of 
dctrital  feeding  species  can  impair  the 
flow  of  energy  from  primary  consumer* 
to  higher  trophic  levels.  The  reduction  or 
potential  eliminotion  of  food  chain 
organism  populations  decreases  the 
overall  productivity  and  nutrient  export 
capability  of  the  ecosystem. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  5  230.10(a).  the 
Guidelines  to  minimize  impacts  as 
described  in  §  230.10(d).  and  water 
dependency  in  5  230.10(e).  specific 
measures  to  minimize  impacts  on  Fish. 
Crustacea,  and  other  food  chain 
organisms  Include,  but  are  not  limited 

to 

(1)  Following  procedures  to  minimize 
or  reduce  the  amount  of  suspended 
particulates  in  the  water  column  as 
described  in  5  230.31(c)(1).  (2)  and  (3) 

(2)  Discharging  dredged  or  fill  material 
that  contains  contaminants  which  are 
potentially  bioaccumulative  in  the 
tissues  of  food  chain  organisms  away 
from  areas  of  food  chain  productivity. 

(3)  Selecting  discharge  method*  and 
disposal  sites  to  minimize  or  prevent 
interference  with  the  movement  of  fish. 
Crustacea,  and  other  food  chain 
organisms,  or  reductions  In  the  value  of 
aquatic  habitat  due  to  changes  in 
patterns  of  water  flow  and  circulation 
Discharge  material  may  be  spread  or 
scattered  on  the  disposal  site  to  reduce 
the  effects  of  mounting  or  changing 
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elevation.  Current  patterns  may  be  used 
to  mix.  disperse,  and  dilute  the 
discharge. 

(4)  Not  discharging  during  periods  of 
breeding,  migration  and  other  critical 
life  stages  of  resident  or  transient 
aquatic  food  chain  organisms,  nor 
during  spawning  cycles  of  finfish. 

(5)  Restoring  aquatic  food  chain 
organism  habitat  conditions  following 
the  completion  of  the  discharge  or 
construction. 

(6)  Enhancing  aquatic  food  (Jiain 
organism  habitat  where  site  conditions 
are  feasible. 

(7)  Selecting  sites  or  managing 
discharges  in  a  way  to  prevent  or 
control  the  creation  of  habitat  for 
undesirable  predators  or  competitive 
species  of  plants  and  animals. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  §  230.20  and  $  230.30  special 
determinations  where  Fish.  Crustacea 
and  other  food  chain  organisms  may  be 
affected  by  discharges  of  dredged  or  fill 
material  include  whether  or  not  the 
discharge  will: 

(1)  Disrupt  the  breeding,  spawning, 
migratory  or  other  critical  life  stages  of 
aquatic  food  chain  organisms. 

(2)  Result  in  the  establishment  or 
proliferation  of  undesirable  competitive 
species  of  plants  and  animals,  at  the 
expense  of  resident  species. 

(3)  Change  or  affect  the  productivity 

or  the  nutrient  export  capability  of  an 
area.  \ 

5  230.52  Wildflf*. 

Wildlife  associated  with  aquatic 
ecosystems.  Including  wetland*,  are 
resident  and  transient  mammals,  birtla. 
reptiles,  and  amphibians,  among  others. 

(a)  Values.  (1)  All  species  of  wildlife 
arc  valuable  members  of  the  particular 
aquatic  ecosystem  to  which  they  belong. 
The  interactions  of  a  species  with  (he 
vegetation  and  other  members  of  the 
community  arc  integral  to  the  continued 
functioning  of  the  ecosystem. 

(2)  Wildlife  species  and  communities 
are  of  special  scientiFir,  educational, 
recreational,  and  aesthetic  value  to  the 
human  population,  providing 
opportunities  for  nature  study,  research, 
bird-watching,  photography  and  hunting. 
Wildlife  species  additionally  serve  as 
sensitive  Indicator*  of  changes  in  air 
and  water  quality.  Some  species  of 
wildlife  are  of  economic  value,  as  in  the 
trapping  of  furbearers.  and  the  hunting 
of  waterfowl. 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  Fill  material  can 
result  in  the  loss  of  breeding  and  nesting 
areas,  escape  cover,  and  preferred  food 
sources  for  resident  and  transient 
wildlife  species  associated  with  the 
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aquatic  ecosystem.  These  adverse 
impacts  upon  wildlife  habitat  may  result 
fiom  changes  in  water  levels,  water  flow 
and  circulation,  salinity,  chemical 
content,  and  substrate  characteristics 
and  elevation.  Increased  water  turbidity 
can  adversely  affect  wildlife  species 
which  rely  upon  sight  to  feed,  and 
disrupt  the  respiration  and  feeding  of 
aquatic  wildlife  and  food  chain 
organisms.  The  availability  of 
contaminants  in  the  discharge  of 
dredged  or  fill  material  may  lead  to  the 
bioaccumulation  of  such  contaminants 
in  aquatic  wildlife.  Changes  in  such 
physical  and  chemical  factors  of  the 
environment  may  favor  the  introduction 
of  undesirable  plant  and  animal  species 
at  the  expense  of  resident  species  and 
communities.  Losses  in  plant  and  animal 
species  diversity  may  disrupt  the  normal 
functioning  of  the  aquatic  ecosystem, 
leading  to  reductions  in  biological 
productivity. 

(c)  Guidelines  to  minimize  impocts.  In 
addition  to  the  consideration  of 
alternatives  in  5  230.10(a).  the 
Guidelines  to  minimize  impacts  as 
described  in  |  230.10(d).  and  water 
dependency  in  5  230.10(e).  specific 
Guidelines  to  minimize  adverse  effects 
on  wildlife  include,  but  are  not  limited 
io: 

(1)  Selecting  discharge  methods  and 
disposal  sites  to  minimize  or  prevent 
interference  with  the  movement  of 
wildlife,  or  reductions  in  the  value  of 
aquatic  or  wetland  habitat  due  to 
changes  in  patterns  of  water  flow  and 
circulation. 

(2)  Selecting  a  discharge  site  that  will 
not  result  in  increased  human  access,  or 
require  the  need  for  frequent 
maintenance  activity  in  remote  or  highly 
productive  wildlife  habitat 

(3)  Not  discharging  during  periods  of 
breeding,  migration,  and  other  critical 
life  stages  of  resident  or  transient 
wildlife  species,  or  during  the  spawning 
cycles  of  fish,  upon  which  some  wildlife 
depend  for  food. 

(4)  Restoring  aquatic  wildlife  habitat 
conditions  following  the  completion  of 
the  discharge  or  construction  activity. 

(5)  Developing  or  restoring  aquatic 
wildlife  habits  where  site  conditions 
are  feasible. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  5  230.20  and  5  230.30,  special 
determinations  where  wildlife  may  be 
affected  by  discharges  of  dredged  or  Fill 
material  include  whether  the  discharge 
will: 

(1)  Significantly  change  or  affect 
breeding  and  nesting  grounds,  resting 
areas  and  escape  cover,  and  preferred 
food  sources  for  wildlife. 
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(z|  Result  in  the  introduction  ol 
undesirable  plant  or  animal  species  that 
significantly  affect  resident  species  and 
communities. 

(3)  Result  In  significant  changes  in 
wildlife  populations  including 
abundance  and  diversity. 

(4)  Significantly  affect  the  scientific, 
educational,  aesthetic,  and  recreational 
values  associated  with  wildlife 
communities  at  the  disposal  site. 

5  23033  Threatened  and  endangered 

specie*. 

An  endangered  species  in  any  species 
which  is  in  danger  of  extinction 
throughout  all  or  a  significant  portion  of 
its  range.  A  threatened  species  is  one 
which  is  In  danger  of  becoming  an 
endangered  species  In  the  foreseeable 
future  throughout  all  or  a  significant 
portion  of  its  range.  The  continued 
existence  of  any  such  species  may  be 
threatened  by:  (1)  the  present  or 
threatened  destruction,  modification,  or 
curtailment  of  its  habitat  or  range;  (21 
over-utilization  for  commercial,  sporting, 
scientific,  or  educational  purposes;  (3) 
disease  or  predation;  (4)  the  inadequacy 
of  existing  regulatory  mechanisms;  or  (51 
other  natural  or  man-made  factors 
affecting  its  survival.  Listings  of 
threatened  and  endangered  species  and 
their  critical  habitats  is  maintained  by 
the  U.S.  Fish  and  Wildlife  Service  of  the 
Department  of  the- Interior.  The 
Department  of  Commerce  has  authority 
over  some  marine  mammals,  fish  and 
reptiles. 

(a)  Values.  Threatened  and 
endangered  species,  by  the  fact  of  their 
scarceness  and  vulnerability  to 
extinction,  are  of  major  importance  in 
terras  of  historical  educational  and 
scientific  interest  The  extinction  of  an 
endangered  species  represents  an 
irretrievable  loss  of  potentially  valuable 
scientific  knowledge. 

(b)  Possible  Joss  of  values.  The  major 
impact  from  the  discharge  of  dredgnd  or 
fill  material  on  threatened  or 
endangered  species  is  through  the 
impairment  or  destruction  of  habitat  to 
which  these  species  are  specially 
adapted  Elements  of  the  aquatic  habitat 
which  are  particularly  crucial  to 
threatened  or  endangered  species 
include  good  quality  water,  spawning 
and  maturation  areas,  nesting  Areas, 
protective  cover,  adequate  and  reliable 
food  supply,  and  resting  areas  far 
migratory  species.  These  elements  can 
be  adversely  affected  by  changes  in 
normal  conditions  like  water  clarity, 
chemical  content,  nutrient  balance, 
dissolved  oxygen.  pH.  temperature, 
salinity,  current  patterns  and  water 
circulation,  and  water  fluctuation,  or  the 
physical  removal  of  habitat. 


(c)  Guidelines  to  minimize  Impacts.  In 
addition  to  the  consideration  of 
alternatives  in  §  230.10(a),  the 
Guidelines  to  minimize  impacts  as 
described  in  $  230.10(d).  and  water 
dependency  in  §  230.10(e).  the 
Guidelines  for  the  protection  of  fish, 
wildlife,  and  other  organisms  (5  230.51) 
should  be  followed,  with  special 
attention  to  the  fact  that  an  endangered 
species  may  be  less  able  to  withstand 
adverse  impacts  and  usually  is  not 
capable  of  reestablishing  itself. 

Attention  should  also  be  given  to 
legislation  which  protects  threatened  or 
endangered  species  and  their  habitats. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  $  230.20  and  i  230.30,  special 
determinations  where  endangered  and 
threatened  populations  may  be  affected 
by  the  discharge  of  dredged  or  fill 
material  include  whether  the  discharge 
will  significantly  change  or  affect  the 
aquatic  or  wetland  habitat  which 
supports  any  threatened  or  endangered 
plant  of  animal  species. 

Subpart  G— Human  Use 
Characteristics 

1 230. 60  Municipal  and  private  water 
supplies. 

Municipal  and  private  water  supplies 
consist  of  that  portion  of  natural  or  open 
bodies  cf  water  or  groundwater  which  is 
directed  to  an  intake  of  a  municipal  or 
private  water  supply  system. 

(a)  Values.  The  quality  and  quantity 
of  water  for  human  consumption  is  of 
paramount  importance  to  the  quality  of 
life  and  social  well-being. 

(2)  Possible  loss  of  values.  Water  can 
be  rendered  unpalatable  or  unhealthy 
by  the  addition  of  suspended 
particulates,  viruses  and  pathogenic 
organisms,  and  dissolved  materials.  The 
expense  if  removing  such  substances 
before  delivery  for  consumption  can  be 
high.  In  addition,  certain  currently 
standard  water  treatment  chemicals 
have  the  potential  for  combining  with 
some  suspended  or  dissolved 
substances  to  form  other  products  that 
can  have  a  toxic  Impact  on  consumers. 

(b)  Guidelines  to  minimize  impacts.  In 
addition  to  the  considenUoo  of 
alternatives  in  |  230.10(a).  the 
Guidelines  to  minimize  Impacts  as 
described  in  f  230.10(d).  and  water 
dependency  in  i  230.70(e).  specific 
measures  to  minimize  impacts  on 
municipal  and  private  water  supplies 
include,  but  are  not  limited  to: 

(1)  Selecting  a  disposal  site  removed 
from  the  vicinity  of  municipal  and 
private  water  supply  intake  zones, 
recognizing  the  potential  for 
transportation  of  the  dredged  material  in 


the  liquid  or  suspended  particulate 
phases  into  the  vicinity  of  a  water  « 
supply  intake  zone.  (Also,  see  impact 
minimizing  measures  described  in 
$  23031(c)  and  &  23032(c)). 

(2)  Preventing  or  minimizing  the 
dispersion  of  dissolved  and  suspended 
particulates  released  into  the  water 
column  where  the  discharge  of  dredged 
or  fill  material  in  the  proximity  of  a  * 
water  supply  intake  is  essential  to 
maintaining  or  improving  such  supplies. 
(See  measures  described  in  $  230.31(c) 
and  i  230.32(c) ) 

(c)  Special  determinations.  In  addition 
to  the  determinations  required  by 
|  230.20  and  §  23030.  special 
determinations  where  municipal  and 
private  water  supplies  may  be  affected 
by  discharge  of  dredged  or  fill  material 
include  whether  the  discharge  will: 

(1)  Affect  the  quality  of  water  supplies 
with  respect  to  color,  taste,  odor, 
chemical  content  and  suspended 
particulate  concentration,  in  such  a  way 
as  to  reduce  the  fitness  of  the  water  for 
consumption. 

(2)  Affect  the  quantity  of  water 
available  for  municipal  and  private 
water  supplies. 

(3)  Affect  the  cost  of  water  treatment 
and  purification. 

9  230.6 1  Recreational  end  commercial 
fisheries. 

Recreational  and  commercial  fisheries 
consist  of  harvestable  fish,  Crustacea, 
shellfish,  and  other  aquatic  organisms 
for  use  by  man. 

(a)  Values.  Recreational  and 
commercial  fisheries  make  major 
contributions  to  local,  elite,  and 
national  economies.  Recreational  fishing 
provides  opportunities  for  a  large 
number  of  patticipants,  each  removing  a 
small  fraction  of  the  catch.  Commercial 
fisheries  represent  an  important  source 
of  food  and  raw  materials  for  use  by 
man.  In  addition,  commercial  fisheries 
support  important  processing  and 
distribution  services.  Both  commercial 
and  recreational  fisheries  support 
specialized  equipment  manufacturers 
and  service  Industries.  The  value  of 
recreational  and  commercial  fisheries  is 
reflected  in  the  significant  management 
and  enforcement  efforts  which  currently 
exist  at  the  national  and  state  levels. 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  fill  materials 
can  modify  the  characteristics  of  the 
aquatic  environment,  reducing  the 
productivity  of  accustomed  fishing 
grounds  and  dispersing  certain  species. 
The  introduction  of  contaminants  may 
Impart  undesirable  taste  or  contaminate 
edible  parts  of  the  organism  with 
pathogens  or  viruses,  resulting  in 
closures  of  fishing  grounds.  In  addition. 


populations  of  commercially  important 
aquatic  organisms  or  organisms  upon 
which  they  depend  for  food  may  be 
reduced  by  the  introduction  of 
pollutants  at  critical  stages  in  their  life 
cycle  that  affects  them  directly  or 
destroys  necessary  habitat.  Any  of  these 
impacts  can  be  of  short  duration  or 
prolonged,  depending  upon  the  physical 
and  chemical  impacts  of  the  discharge 
and  the  biological  availability  of 
contaminants  to  aquatic  organisms. 

(cl  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  5  230.10(a).  Guidelines  to 
minimize  Impacts  as  described  in 
5  230.10(d).  water  dependency  In 
9  230.10(e).  and  the  specific  measures 
described  in  §  230.51(c),  specific 
measures  to  minimize  impacts  on 
recreational  and  commercial  fisheries 
include,  but  arc  not  limited  to: 

(1)  Selecting  discharge  sites  that  are 
not  recognized  fishing  grounds  or  areas 
upon  which  life-history  stages  of  such 
species  ore  not  dependent 

(2)  Containing  the  discharge  to 
prevent  or  minimize  the  release  of 
contaminants,  such  as  hydrocarbons, 
capable  of  imparting  undesirable  tastes 
or  odors  to  the  flesh  of  edible  aquatic 
organisms. 

(3)  Timing  the  discharge  to  avoid 
Interference  with  critical  periods  in  the 
life  cycles  of  important  harvestable 
aquatic  organisms,  and  with  peak 
seasons  of  commercial  or  recreational 
fishing  activity. 

(4)  Preventing  significant  physical 
alteration  of  bottom  profile  so  as  not  to 
preclude  the  efficient  use  of  existing 
commercial  fishery  equipment. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  9  230.20  and  the  special 
determinations  required  by  9  230.51(d), 
special  determinations  where 
recreational  and  commercial  fisheries 
may  be  affected  by  the  discharge  of 
dredged  or  fill  material  include  whether 
the  discharge  will: 

(1)  Change  or  affect  the  suitability  of 
recreational  and  commercial  fishing 
grounds  os  habitat  for  populations  of 
edible  aquatic  organisms. 

(2)  Result  in  the  chemical 
contamination  of  recreational  or 
commercial  fisheries. 

(3)  Interfere  with  the  reproductive 
success  of  recreational  and 
commercially  important  aquatic  species 
through  disruption  of  spawning  or 
migration  areas. 

9  230.6 2  Recreation. 

Recreation  encompasses  activities 
undertaken  for  amusement  and 
relaxation.  Water  related  outdoor 
recreation  requires  the  use.  but  not 


necessarily  the  consumptive  use,  of 
natural  aquatic  sites  and  resources. 
Including  wetlands. 

(a)  Values.  Much  of  our  outdoor 
recreation  is  water-dependent  A  host  of 
activities,  Including  fishing,  swimming, 
boating,  water-skiing,  racing,  claming, 
camping,  beachcombing,  picknicking. 
waterfowl  bunting,  wildlife 
photography,  bird  watching  and  scenic 
enjoyment,  take  place  on.  in.  or  adjacent 
to.  the  water.  In  many  parts  of  the 
country,  space  and  resources  for  aquatic 
recreation  are  in  great  demand.  Water 

Suality  is  a  vital  factor  in  determining 
le  capacity  of  an  area  to  support  the 
various  water  oriented  outdoor 
recreation  activities. 

(b)  Possible  loss  of  values.  One  of  the 
more  important  direct  impacts  of 
dredged  or  fill  disposal  is  on  aesthetics; 
more  serious  impacts  impair  or  destroy 
the  resources  which  support  recreation 
activities.  Among  the  water  quality 
parameters  of  importance  to  recreation 
that  can  be  impacted  by  the  disposal  of 
dredged  or  fill  material  ore  turbidity, 
suspended  particulates,  temperature, 
dissolved  oxygen,  dissolved  materials, 
toxic  materials,  pathogenic  organisms, 
degradation  of  habitat,  and  the  aesthetic 
qualities  of  sight,  taste,  odor,  and  color. 
Changes  in  the  levels  of  these 
parameters  can  adversely  modity  or 
destroy  water  use  for  servers!  or  all  of 
the  recreation  activities  enjoyed  In  any 
given  area. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  In  9  230.10(a).  Guidelines  to 
minimize  impacts  as  described  in 
9  230.10(d).  and  water  dependency  in 
9  230.10(e).  and  the  specific  measures 
described  in  Subparts  E  and  F.  where 
appropriate,  specific  measures  to 
minimize  impacts  on  recreational 
resources  Inciude.  but  are  not  limited  to: 

(1)  Selecting  discharge  sites  removed 
from  areas  of  recognized  recreational 
value. 

(2)  Selecting  time  periods  of  discharge 
that  do  not  coincide  with  seasons  or 
periods  of  high  recreational  use. 

(3)  Use  of  procedures  and  methods  as 
described  in  9  230.31(c)  and  9  230.32(c) 
to  minimize  and  contain  the  amounts  of 
suspended  particulates  and  dissolved 
contaminants,  including  nutrients, 
pathogens,  and  other  contaminants 
released  to  the  water  column. 

(d)  Special  determinations.  In 
addition  to  the  determinations  required 
by  9  230.20.  and  the  special 
determinations  required  by  Subparts  E 
and  F,  where  appropriate,  special 
determinations  where  recreational  areas 
may  be  affected  by  iae  discharge  of 
dredged  or  fill  material  include  whether 
the  discharge  will: 


(1)  Change  or  affect  the  suitability  of 
an  area  of  high  recreational  value  to 
provide  recreational  opportunities. 

9230.63  Aesthetic*. 

Aesthetics,  associated  with  the 
aquatic  ecosystem,  including  wetlands, 
consist  of  the  perception  of  beauty  by 
one  or  a  combination  of  the  senses  of 
sight,  hearing,  touch,  and  smell. 
Aesthetics  of  aquatic  ecosystems  apply 
to  the  quality  of  life  enjoyed  by  the 
general  public  as  distinct  from  the  value 
of  property  realized  by  owners  as  a 
result  of  access  to  such  systems  (see 
|  230.64). 

(a)  Values.  The  aesthetic  values  of 
aquatic  areas  are  usually  the  enjoyment 
and  appreciation  derived  from  the 
natural  characteristics  of  a  particular 
area.  Aesthetic  values  may  include  such 
parameters  as  the  visual  distinctiveness 
of  the  elements  present,  which  may 
result  from  prominence,  contrasts  due  to 
Irregularity  in  form,  line,  color,  and 
pattern;  the  diversity  of  elements 
present  including  topographic  ' 
expression,  shoreline  complexity, 
landmarks,  vegetative  pattern  diversity, 
waterform  expression,  and  wildlife 
visability,  and  the  compositional 
harmony  or  unity  of  the  overall  area.. 

(b)  Possible  loss  of  values.  The 
discharge  of  dredged  or  fill  material  can 
mar  the  beauty  of  natural  aquatic 
ecosystems  by  degrading  the  water 
quality,  creating  distracting  disposal 
sites,  inducing  nonconforming 
development,  encouraging  human 
access,  and  by  destroying  vital  elements 
that  contribute  to  the  compositional 
harmony  or  unity,  visual  distinctiveness, 
or  diversity  of  an  area. 

(c)  Guidelines  to  minimize  impacts.  In 
addition  to  the  consideration  of 
alternatives  in  9  230.10(a).  Guidelines  to 
minimize  impacts  as  described  in 

9  230.10(d).  water  dependency  in 
9  230.10(e).  and  specific  measures 
described  in  Subparts  D.  E.  and  F.  where 
appropriate,  specific  measures  to 
minimize  Impacts  on  aesthetic  values 
include,  but  are  not  limited  to: 

(1)  Selecting  discharge  sites  and 
following  discharge  procedures  ihat  will 
prevent  or  minimize  any  potential 
damage  to  the  aesthetically  pleasing 
features  of  the  aquatic  site,  particularly 
with  respect  to  water  quality. 

(2)  Following  procedures  that  will 
restore  the  disturbed  area  to  its  natural 
condition. 

(d)  Special  determination.  In  addition 
to  the  determinations  required  by 

9  230.20  and  the  special  determinations 
required  by  Subparts  E  and  F.  where 
appropriate,  special  determinations 
where  aesthetic  values  in  aquatic  areas 
may  be  affected  by  the  discharge  of 
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(3)  Where  development  and 
restoration  techniques  proposed  for  use 
huve  not  yet  advanced  to  the  pilot 
demonstration  or  implementation  stage, 
Initiate  their  use  on  a  small  scale  to 
allow  corrective  action  If  unanticipated 
adverse  impacts  occur. 

(4)  Where  Federal  funds  are  spent  to 
clean  up  waters  of  the  U.S.  through 
dredging,  scientifically  defensible  levels 
of  concentration  of  pollutants  in  the 
return  discharge  shall  be  agreed  upon 
with  the  funding  authority  in  addition  to 
any  applicable  water  quality  standards 
In  order  to  maintain  the  desired 
Improved  water  quality. 

(5)  When  a  significant  ecological 
change  in  the  aquatic  environment  is 
proposed  by  the  discharge  of  dredged  or 
Till  material,  the  permitting  authority 
should  consider  the  ecosystem  that  will 
be  lost  as  well  as  the  environmental 
benefits  of  the  new  system. 

Subpart  I— General  Processes  and 
Procedures 

$  230.70  Advanced  Identification  of 
dredged  material  disposal  areas. 

(a)  Consistent  with  these  guidelines 
and  after  consultation  with  EPA. 
permitting  authorities  may  identify 
areas  which  will  be  considered  os: 

(1)  Possible  future  disposal  sites, 
including  existing  disposal  sites  and 
non-sensitive  areas. 

(2)  Areas  which  will  not  be  available 
for  disposal  site  specification. 

(3)  Subject  to  emergency  action  to 
limit  activities  that  could  cause  adverse 
cumulative  or  secondary  effects  to  the 
aquatic  ecosystem  (see  |  230.72). 

(b)  The  identification  of  any  area  as  a 
possible  future  disposal  site  shall  not  be 
deemed  to  constitute  a  permit  for  the 
discharge  of  dredged  or  fill  material 
within  such  an  area  or  a  specification  of 
discharge  site,  but  may  be  used  in 
evaluating  individual  or  general  permit 
applications. 

(c)  The  appropriate  public  shall  be 
notified  of  proposed  identification  of 
such  areas.  A  record  of  areas  so 
Identified  shall  be  maintained. 

(d)  To  provide  the  basis  for  advanced 
Identification  of  disposal  areas,  areas 
not  available  for  disposal,  and  areas 
subject  lo  emergency  action,  wnler 
bodies  should  be  assessed  to  determine 
those  areas  which  are  of  critical 
ecological  concern,  those  which  are  of 
environmental  concern  those  in  which 
cumulative  or  secondary  impac Is  are 
predictable,  and  non-sensitive  areas. 
Those  In  which  cumulative  or  secondary 
Impacts  are  predictable,  and 
nonsensillve  areas.  To  facilitate  this 
analysis,  water  resources  management 
data  should  be  assembled  including 


such  data  as  may  be  available  form  the 
public,  other  Federal  and  State  agencies, 
and  information  from  approved  Coastal 
Zone  Management  Programs  and  River 
Basin  Plans. 

(e)  The  permitting  authority  shall 
maintain  a  record  of  tha  identified  areas 
and  a  written  statement  of  the  basis  for 
identification. 

9  230.71  General  or  categorical  permits. 

(a)  Conditions  for  the  issuance  of 
general  permits.  General  permits  for  a 
category  of  activities  involving  the 
discharge  of  dredged  or  fill  material 
comply  with  the  guidelines  If  it  is 
determined  by  the  permitting  authority, 
after  evaluation  through  the  process 
outlined  In  the  Guidelines,  that: 

(1)  The  activities  in  such  category  are 
similar  in  nature  and  similar  in  their 
Impact  upon  water  Quality  anil  the 
aquatic  and  wetland  environment; 

(2)  The  activities  in  such  category  will 
have  only  minimal  adverse  effects  when 
performed  separately:  and 

(3)  The  activities  in  such  category  will 
have  only  minimal  cumulative  adverse 
effects  on  water  quality  and  the  aquatic 
and  wetland  environment. 

(b)  Evaluation  process.  To  reach  the 
determinations  required  in  paragraph  (a) 
of  this  section,  the  permitting  authority 
•hall  set  forth  In  writing  an  evaluation  of 
the  potential  Individual  and  cumulative 
Impacts  of  the  category  of  activities  to 
be  regulated  under  the  general  permit. 

(1)  This  evaluation  shall  be  based 
upon  consideration  of  the  prohibitions 
listed  in  i  230.10(b)  and  the  factors 
listed  In  }  230.10(c).  and  shall  include 
documented  information  aupporting 
each  factual  determination  in  S  230.20  of 
the  Guidelines: 

Comment  General  permits  are  an 
important  means  of  protecting  the  open 
water  and  wetland  environments. 
Therefore,  insofar  as  possible,  general 
permits  should  be  subjected  to  a 
rigorous  development  and  review 
concerning  impact  on  open  water  and 
wetland  environments  as  individual 
permits.  When  a  general  permit  is 
issued,  the  Guidelines  will  have  been 
considered  in  depth,  and  measures  to 
rotcct  the  environment  already  will 
ava  been  incorporated.  Therefore, 
when  the  users  of  a  general  permit 
comply  with  the  conditions  in  that 
ermit  they  reasonably  can  expect  to 
ave  complied  with  the  pertinent 
aspects  of  these  Guidelines. 

(2)  The  evaluation  shall  include  a 
precise  description  of  the  activities  to  be 
permitted  under  the  general  permit, 
explaining  why  they  are  sufficiently 
similar  in  nature  and  in  environmental 
Impact  to  wnrrant  regulation  under  a 
single  general  permit  based  on  Subparts 


D-G  of  the  Guidelines.  Allowable 
differences  between  activities  which 
will  be  regulated  under  the  same  general 
permit  shall  be  specified.  In  addition, 
activities  otherwise  similar  in  nature 
may  differ  in  environmental  impact  due 
to  their  location  in  or  near  ecologically 
sensitive  areas,  areas  with  unique 
chemical  or  physical  characteristics  or 
concerns  (e  g.,  areas  containing 
concentrations  of  toxic  substances),  and 
areas  regulated  for  specific  human  uses 
or  by  specific  land  oi  water 
management  plans  (e.g..  areas  regulated 
under  an  approved  Coastal  Zone 
Management  Plan).  For  these  reasons,  if 
there  are  specific  geographic  areas  and 
water  bodies  within  the  purview  of  a 
proposed  general  permit,  which  are 
more  appropriotely  regulated  by 
Individual  permit  due  to  the 
consideration  cited  in  this  paragraph, 
they  shall  be  clearly  delineated  in  the 
assessment  and  identified  in  the  permit; 

(3)  To  predict  cumulative  effects,  the 
assessment  shall  include  the  number  of 
individual  discharge  activities  likely  to 
be  regulated  under  a  general  permit  until 
its  expiration,  including  repetitions  of 
individual  discharge  activities. 

9  230.72  Cumulative  and  secondary 
Impacts  on  the  aquatic  ecosystem. 

(a)  Cumulative  impacts  are  changes  in 
an  aquatic  ecosystem  that  are 
attributable  to  the  collective  effect  of  a 
number  of  individual  discharges  of 
dredged  or  fill  material.  Secondary 
Impacts  are  changes  in  the  aquatic 
ecosystem  that  are  attributable  to  the 
purpose  of  the  discharge  of  a 'dredged 
material  disposal  Bite  or  a  fill,  and  not  to 
the  actual  placement  or  dredged  or  fill 
material.  Some  examples  of  secondary 
Impacts  on  aquatic  ecosystem  are 
fluctuating  water  levels  in  an 
Impoundment  and  downstream 
associated  with  operation  of  a  dam. 
•eptic  tank  leaching  and  surface  runoff 
from  residential  or  commercial 
developments  on  fdl.  leachate  and 
runoff  from  a  sanitary  landfill  located  tn 
waters  of  tha  U.S.,  and  development  of 
real  estate  improvements  on  a  dredged 
material  disposal  site  In  a  wetland  in  a 
manner  that  results  tn  pollution  of 
adjacent  wetlands  or  other  waters 
through  runoff  or  other  effects. 

(b)  Both  cumulative  and  secondary 
impacts  on  the  aquatic  ecosystem  which 
could  not  occur  without  the  discharge  of 
dredged  or  fill  material  in  waters  of  tba 
U.S.,  can  have  adverse  effect  on  the 
chemical,  phyiar.nl,  and  biological 
Integrity  of  the  Nation’s  waters. 
Cumulative  and  secondary  effects 
attributable  to  the  discharge  of  dredged 
or  fill  material  in  waters  of  tha  U.S. 
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should  be  predicted  to  a  reasonable  and 
practical  extent 

(c)  Information  about  cumulative 
effects  on  aquntic  ecosystems  .shall  be 
taken  into  consideration  by  section  404 
permitting  authorities.  Information  about 
secondary  impacts  on  aquatic 
ecosystems  shall  be  considered  prior  to 
the  time  final  section  404  action  is  taken 
by  permitting  authorities,  and  when 
actions  under  any  other  section  of  the 
Act  such  as  301,  302,  or  under  any  other 
Acts  are  taken  that  involve  section  404. 

Activities  on  fast  land  created  by  the 
discharged  of  dredged  or  fill  material  in 

waters  of  the  U.S.  are  considered  to  be  w 

in  waters  of  the  U.S.  for  purposes  of 
these  Guidelines. 

(d)  The  permitting  authority  or  other 
responsible  Federal  or  State  authority 

shall  collect  information  and  solicit  .  f 
information  from  other  sources  about 
cumulative  and  secondary  impacts  on 
the  aquatic  ecosystem.  This  information 
shall  be  considered  and  documented  at 
the  time  of  inter-  and  intra-agency 
reviews  leading  to  a  decision  concerning 
a  section  404  activity,  section  404  Public 
Notices  and  Public  Hearings,  and  EIS 
preparation  involving  section  404 
considerations. 

Dated:  September  5. 1979. 

Douglas  M.  Costle, 

Administrator.  #  ^ 
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AVERAGE  UNIT  DREDGING  OUSTS 

(CORPS  and  Industry,  1963-1977)  031) 


Fiscal  Year 

Total  Cost 
$n.i  111  ons 

Total  cubic 
yards,  millions 

rtverape  unit 
cost,  cents/yd 

1  96^ 

1 66 

480 

34  .6 

1964 

142 

4  09 

34.7 

1966 

148 

4  16 

35.6 

1966 

137 

390 

35.1 

1967 

1  10 

327 

33.6 

1Q6P 

112 

338 

33.1 

1  96q 

115 

34? 

33.6 

1970 

128 

39  2 

32.7 

1971 

141 

357 

39.5 

197? 

141 

315 

00 

1973 

157 

31? 

50.3 

1074 

176 

386 

45.6 

1975 

207 

33? 

62.3 

1976 

240 

287 

83.6 

1977 

237 

298 

79.5 
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PUBLIC  LAV  95-269— APR.  26.  1978 


Public  Law  95-269 
95th  Congress 

An  Act 

Apt  26.  197B  To  imtn(J  u*  Aru  of  n,  jasf.  M.rrb  2  J9lB.  perulnlnf  to  arrjiiit 

(H  R  7744)  «ot  projects  tor  Improvements  of  mere  and  harbors  bj  contract  or  ctberwlat. 

401}  for  other  purpose-- 

Be  it  enabled  by  the  Senate  and  Benue  of  Reprttenlalivet  of  the 
Rirm  and  United  States  of  America  in  Concrete  attembled,  That  section  S  of  the 

Act  o'  August  11,  1888  (25  Stst.  423;  33  U.S.C.  622),  is  amended  to 
improvements  read  as  follows : 

“Stc.  3.  (s)  The  Secretary  of  (he  Army,  acting  through  the  Chief 
of  Engineers  (hereinafter  referred  to  as  the  ‘Secretary’),  in  carrying 
out  projects  for  improvement  of  rivers  aod  harbors  (other  than  sur- 
▼eys,  estimates,  and  gagings)  shall,  by  contract  or  otherwise,  carry 
out  such  work  in  the  manner  most  economical  and  advantageous  to  the 
United  States.  The  Secretary  shall  have  dredging  and  related  work 
done  by  contract  if  he  determines  private  industry  has  the  capability 
to  do  such  work  and  it  can  be  done  at  reasonable  prices  and  in  a  timely 
manner.  During  the  four-year  period  which  begins  on  the  date  of 
anactment  of  this  subsection,  the  Secretary  may  limit  the  application 
of  the  second  sentence  of  this  subsection  for"  work  for  which  the 
federally  owned  fleet  is  available  to  achieve  an  orderly  transition  to 
full  implementation  of  this  subsection 

“(b)  As  private  industry  reasonably  demonstrates  its  capability 
under  subsection  (a )  to  perform  the  work  done  by  the  federally  owned 
fleet,  at  reasonable  prices  and  in  a  timely  manner,  the  federally  owned 
fleet  shall  be  reduced  in  an  orderly  manner,  as  determined  by  the 
Secretary,  by  retirement  of  plant’.  To  carry  out  emergency  and 
national  defense  work  the  Secretary  shall  retain  only  the  minimum 
federally  owned  fleet  capable  of  performing  such  work  and  he  may 
axempt  from  the  provisions  of  this  section  such  amount  of  work  as  be 
determines  to  be  reasonably  necessary  to  keen  such  fleet  fully  opera¬ 
tional,  as  determined  by  the  Secretary,  after  the  minimum  fleet 
requirements  have  been  determined  Notwithstanding  the  preceding 
•entence,  in  carrying  out  the  reduction  of  the  federally  owned  fleet, 
the  Secretary  may  retain  so  much  of  the  federally  owned  fleet  as  he 
determines  necessary,  for  so  long  as  he  determines  necessary,  to  insure 
the  capability  of  the  Federal  Government  and  private  industry 
together  to  carry  out  projects  for  improvements  of  rivers  and  harbors. 
For  the  purpose  of  making  the  determination  required  by  the  preced¬ 
ing  sentence  the  Secretary  shall  not  exempt  any  work  from  the 
requirements  of  this  section.  The  minimum  federally  owned  fleet  shall 
be  maintained  to  technologically  modern  and  efficient  atandards, 
Sind;  including  replacement  as  necessary.  The  Secretary  is  authorised  and 

directed  to  undertake  a  study  to  determine  the  minimum  federally 
owned  fleet  required  to  perform  emergency  and  national  defense  work. 
Submittal  tc  The  study,  which  shall  be  submitted  to  Congress  within  two  years 
CcufrMi  after  enactment  of  this  subsection,  shall  also  include  preservation  of 

employee  rights  of  persons  presently  employed  on  the  existing  fed¬ 
erally  owuea  fleet”. 
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PUBLIC  UU  9S-269— APR.  26,  1976  92  STAT.  219 

Si"  2  S>rtiot.  9  of  the  Act  of  March  2.  19*3 P  (4,?  Stat_  1290;  33 
I'.M'  1.4:.  i- a  nde  !  10  read  as  fo!!t-v  s : 

“St:  9  (a'  No  works  of  river  ar.d  barl'or  improvement  shall  be 
done  b\  private  contract — 

'•(1)  if  the  Secretary  of  the  Anri;,  acting  through  the  Chief 
of  Engineers,  determines  that  Government  plant  is  reasonably 
availatie  to  perforin  the  subject  work  and  the  contract  pnee  for 
doing  the  work  is  more  than  2i  per  centum  in  excess  of  the 
estimated  comparable  cost  of  doing  the  work  by  Government 
plant ;  or 

“(2'  in  an;  other  circumstance  where  the  Secretary  of  the 
.Arm; ,  a-rt.r.g  through  the  Chief  of  Engineers,  determines  that  the 
contract  price  is  more  than  27  per  centum  in  excess  of  what  be 
determine-  to  be  a  fair  anil  rvn>onable  estimated  cost  of  a  well- 
equipped  conti actor  doing  the  work. 

“(b)  In  estimating  the  comparable  cost  of  doitig  the  work  under  sub¬ 
section  ta)fl)  b;  Government  plant  the  Secrttam  of  the  Army,  act¬ 
ing  through  the'Chief  of  Engineers  shall,  in  addition  to  the  cost  of 
labor  and  material:.  take  into  account  proper  charges  for  depreciation 
of  plant,  a!!  supers  isir.g  and  overhead  expenses,  interest  on  the  capita! 
invested  in  the  Government  plant  (bet  the  rate  of  interest  shall  not 
exceed  the  maximum  prevailing  rate  being  paid  by  the  United  States 
on  current  issues  of  bonds  or  other  ev  idences  of  indebtedness )  and  such 
other  Government  expenses  and  charges  as  the  Chief  of  Engineers 
determines :  u  be  appropriate. 

“(c)  In  determining  a  fair  and  reasonable  estimated  cost  of  doing 
woik  b;  private  contract  under  subsection  (a)(2).  the  Secretary  of 
the  Army,  acting  through  the  Chief  of  Engineers,  shall,  in  addition 
to  the  cost  of  labor  and  materials,  take  into  account  proper  charges  for 
depreciation  of  plant.  all  expenses  for  supervision,  overhead,  work¬ 
men’s  compensation,  general  liability  insurance,  taxes  (State  and 
local),  interest  on  capita!  invested  in  plant,  and  such  other  expenses 
and  charges  the  Secretar;  of  the  Army,  acting  through  the  Chief 
of  Engineers,  determines  to  be  appropriate”. 

Approved  April  26,  1978 
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BRIEFING  ON  THE  HOPPER  DREDGE  REQUIREMENTS 
OF  THE  CORPS  OF  ENGINEERS 

NEW  HOPPER  DREDGES 

GENERAL  CHARACTERISTICS 


FEATURE 

YAQUINA 

MEDIUM 

CLASS 

LARGE 

CLASS 

LENGTH  (FT) 

200 

350 

409 

BREADTH  (FT) 

58 

63 

78 

HULL  DEPTH  (FT) 

17 

35 

39 

DRAFT-LOADED  (FT) 

12 

27 

29.5 

DRAFT-LIGHT  (FT) 

8.7 

16.75 

17.75 

HOPPER  VOLUME 
(CU  YDS) 

825 

6,000 

8,400 

SAND  CAPACITY 
(CU  YDS) 

645 

4,850 

6,000 

PROPULSION  POWER 
(EACH)  HP 

(2)1,125 

(2)3,600 

(2)5,200 

SPEED  LOADED  (KNOTS) 

10.0 

13.4 

14.0 

BOW  THRUSTER 

POWER  (HP) 

243 

600 

800 

DREDGING  DEPTH  (FT) 

45 

80 

80 

TOTAL  NO.  DRAGARMS 

2 

2 

3 

DREDGE  PUMP  POWER  (HP) 

INBOARD 

1,088 

6,000 

7,200 

DR AG ARM 

- 

2,800 

3,200 

STAFFING 


28 


38 


40 


Engineers  -  Medium  class  hopper  dredge 


Engineers  -  Large  class  hopper  dredge 
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